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THE 

PUBLISHERS 

ADVERTISEMENT 

T O T H E 

'READER; 

ii^^titiHen the Author Writ 
f ^ ^ ^ the following Trea- 

tife, he had a .defign, 
as appears by fome 
paflages in the Pre- 
face, to publifh to- 
gether with it fome 
things, which he had divers years be- 
fore provided for an Appendix to his 
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To the Thader. 

Thyfuo-McchAntcal Treatife about the 
Aire : But part of the Appendix 
confifting of ExperiinentSa which the 
Authour has icveral times madcj but 
trading to his memory;, did not think 
it iiecellary to Record j when he came 
to recollect particulars^ he found that 
fome years which had pafs'd fince di- 
vers of them were try'd, and variety 
of intervening occurrents, had pade 
it unfafe for him^to rely abfolutely up- 
on his Memory for all the circum- 
ftances fit to be fet down in the Hy- 
ftorical part of the defign'd Appendix. 
And therefore he refolv'd to repeat di- 
vers Experiments and Obfcrvations , 
that he might fet down their Phasno- 
mena whil'll they were frefh in his 
Memory, if not objects of his fenfe. 
But though, when he Writ the fol- 
lowing Preface, he did it upon a pro- 
bable fuppofition, that he Ihould fea- 
fonably be able to repeat the intended 

Tryalsj 



To the T{eaderl 

Tryals, ytt his Expectation was fad- 
\y dilappointed by that heavy^ as well 
as juft, Vifitation of the Plague which 
happened^ at London whiril: the Author 
was hi tSe Country : and which much 
earlier then was apprehended^ began 
to make havock of the Pcoplej at fo 
fad* a rafe that not only the Glafs-men 
there were fcatter'd^ and had, as they 
themfelves advertis'd'him , put out 
their Fires^ but alfo Carriers^ and o- 
tlier ways of Commerce (fave by the 
Poll) were ftridtly prohibited betwixt 
the parts he refided in and London ; 
which yet was the only place in Eni- 
' land whence he could furniili himfelf 
withpeculiarlyfl-iap'd Glades, and o- 
ther Mechanical Implements requifite 
to his purpofes ; And the lame Cala- 
mity continuing flill, without yet af- 
fording us any certaine ground of de- 
termining when it will end : The Au- 
thor chufes rather to fufJcr the follovv- 
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To the 'Reader. 

ing "Paradoxes to come abroad without 
the Appendix,(which is no way necef- 
fary to them, whatever they may be 
to It,) then any longer put off tliofe In- 
genious perfons that foliciced the pub- 
lication of them. 



THE 



The PREFACE. 




I^^P^IH^ Eife of the following 

Treattfe being a. Com^ 
mand tmpos'd on me by 
the Eoyal Society ^ the 
T(eader will ^ I hope y 
need no more then this 
intimation^ to kfev him 
from wondering to find Jomepajjages word- 
ed as parts of aVijcourfe pronounced be- 
fore an Jnemhlyy it being not unujual 
(thouqh not neceffary) to prefent either in 
writing or by word of mouthy together with 
the Experiments made before that lllufiri^ 
ous Company ^anViifioYical acc cunt of Them. 

IBut becaufe 'tis probable ^ that fome 
V^aders will depre to be jatisfied about o- 
ther Particulars, relatin^to the publication 
of this Treatifcy I pre fume it will not be 
amifsy both to fay forhethingof the Rea- 
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The Preface. 

fom why I puhlifh it as the firfi part of 
the prejent Appendix to my Phyfio-Me- 
chamcal Experiments^ and togi-vefome ac- 
count of the manner of writing it, 

/ had (Quickly hoth an opportunit y and an 
JnVttation to enlarge the papers I was to 
read, beyond the Limits of a hare defcrip- 
tion ofthePhanomena, and matters of faa, 
h my haying been through fome mterVe- 
mngJccidents fo hindered from exhibitmi 
them altogether, that Iwasdefud to bring 
in an Jccompt in Writing, that might be 
^egiflred ()pow little foever worthy offuch 
Company ) in the Societies Colleam of 
Philofophical Papers, fer the fake ofthof} 
Members who could not be prefent at all 
the Bx^eriments : So that finding fome en. 
hrgements expeUed from me, I was eafiy 
indue d to add the Explications of the Pha- 
nomcna I defcrib^ whilft I perceiVd that 
by a f ma 1 1 addition of pains' I might much 
gratifie diVers Ingenious Friends "that were 
votfo well rerid m Hydrofatlchj as in the 
ct.oer parts of real Learrang. Ha^ 



The Preface." 

Having thus been indue d to enlarge the 
Account of my Experiments till it had at- 
iaiYi d the hulk, 'tis now arrtvd at^ I con- 
fefs I was without much difficulty perfwa- 
ded^ that to fuffer it to pals . «.• . /r 

fJ Aboitt this J>affaze^ 

abroad in the Company or see the PMbUjijer 

I J t • I ^r.^tothe Reader. 

the J ppendix wherewith tis 
fublijbd^ would not froVe unacceptable to 
the Curious^ no more then an improper in- 
troduBion to the refi of my Jppendix^ and 
that for federal Beafons. 

For (frjl ) the Hydrojlaticks is a part 
of Philojophy^ which I con fefs I loeh^uv- 
on as one of the ingenioufejl Doctrines that 
belong to it. Theorems and Fhhlems of 
this Jrty being mo^i of them pure and hand' 
fome produBions of Eeafon duly eXercud 
on attentively conjiderd Subje^ls^ and ma- 
l^ng in them fuch DifcoVeries as are not 
only pleafingy but dvoers of them fur pri- 
fin^y and fuch as would make one at frfi 
wonder by what kjnd of Ratiocination men 
came to attain the kjiowlcdgoff uh unobvi- 



The Prefaced 

ous Truths. Nor are the de light fulnefs^ 
and the [uhtilty of the Hydrojiatickj^ the 
only things for iplphich iPTe may commend 
Them : For there are many^ as well of the 
more familiar^ as of the more ab^rufe Ph^^ 
nomena of Nature^ that will ne'Ver he 
throughly underftoody nor clearly explica- 
ted hy thoj e that are jlrangers to the Hydro^ 
flatickj-y upon whofe Principles dependy he* 
fides many other things ^the Explications of 
moji of the Phyfico^f^echanical Expert^ 
mentSy we haDe Denturd to prefent the 
Puhlic\y and the Decifion of thofe many 
Contro^erfieSy which theyy and the (Pfc^- 
nomena of the Torrecellian Experiment 
have occafiond among the Modern Inc^ui* 
ters into Nature. 

But the ufe of this Art is not ul one 
Speculative y hut PraBicalyfince not onely 
jhe propofitions it teaches y may he of great 
importance to NaVigationy and to thoje that 
inquire into the magnitudes and gravities 
of Bodies yas alfo to them that deal in Salt 

workfs: 
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The Preface. 

mrkfs: But that the Hydrojlaticks may 
be made dwers ways Jer^iceahle to the 
Chymifls themfehes ^ to whofe ^rt 
that DcSirine feems to he fo httlc of Kin^ 
J mt^ht here mamfeji, tf I , ^^.^^^^ 
could think U fit to tranf- p'^cc* of the un- 

.» . J 1^ ^ rr poblifli d parr of the 

cribe^wbat L mVe ^ elje- Trcatifcof tbcufc 

where delmrd to that pur* ^liJ^S phiicfop"^^^^^ 
fofe. 

But that which inVited me to W rite f ime- 
thing ofthispartofThilofofhy^ is^ not 
only that I think, it conjiderahle^ hut that^ 
notwtthjlanding Its being fo^ I find it but 
'Very title and not ^ery happily culttva- 
ted. For ' being not looi(d upon as a Dif- 
ciphne purely Mathematical^ the generali- 
ty of ^Mathematicians haVe not in their 
Writings f ) ?nuch as taken notice of it:, 
much fefs improvd It. Jnd fince the ad-- 
mirablt Archimedes^ who^ in his little 
TraB Dc infidciitibus humido:, has left 

us three or four 'Very excellent propcfitions^ 

(.but pro'Ved by no 'Very eajie Deraonji^ati-^ 

ons^ 



The Preface." 

sns) amoni dhers others that ha^e more of 
Geometrical Subtility ^ then ufefulnefs], 
Thofe Mathematicians:, that^ ( likeMm- 

iius Ghetaldus, Stevinus, and Galileo) 

halpe added anything conjtderahle to the 
Hj'dropaticks haVe been {that Ikj2owof) 
IPery hwy and thofe too, haVe been wont 
to handle them , rather h Geometricians , 
then as Philofophers^'^and without re- 
ferring them to the explication of the 
Fhanomena of Nature. Jnd as for the 
'JPerimtetirkSi and ether School-Thilofo- 
thers 3 though on f me Occajtons , as 
when they tell us. That water weighs not 
in watery nor aire in aire, they deliver 
a^ertions about matters belonging to the 
Bydroflaticks 3 [ whuh term^ in this 
Treat ije^y I often tak^e in a large fenfe be- 
caufe mojl of the things delivered about the 
Weight of Bodys may by eafy Variations^ 
be made applicable to other Fluids ) yet they 
ajte f J far fom having tllujlratedj or im- 
frovd them^y that they have but broached or 

credited 



The Preface* • 

creditcdpdiyers of the mojl erroneous con- 
cehsy that are entertain d about them. So 
that J there hcm^ hut few Treatifes written 
about the U^drojlatickfj and thofe common-' 
Jj bound u^ among other Mathematical 
mrkjjy and Jo written j as to require Mathe-- 
matical'l\eaders y this ufefull part of Phi- 
lof )fhy^ has heenjcarce kj20wn any farther 
then by name^ to the generality eVn ofthofe 
Learned men^^ that hay>e been tnquiJttiVe into 
We other parts of it ^ and are defefVedly 
reckoned amon^ the tw^emous CultWatorS 
of the modern Philofophy. But this is not 
all^ For fome eminent men ^ that haDe of 
late years y treated of matters Hydrojlati^ 
cal}^ haDing been prepojfefsdwith Jome fr- 
renous Opinions of the peripatetick^School^ 
and finding it dijfcult ^ to confult expe- 
rience ^ about the truth of their ConclujionSy 
haDe interwoven diVers erroneousDoSlrines 
among the J ounder propofitions^ which they 
either borrowed from Archimedes ^ and 
other circumfhe^ Mathematicians ^ or de- 
- risd 



The Preface. 

TwW themj elves ^ and thefe mifiakss bein^^ 
^chver d in a Mathematical drefsy and^ 
mingled with Propojittons demonjlrably^ 
true J the Refutation of J uch Learned Men^ 
(fim which I am far from dejtrina to de^, 
traBy^ and the tinqualifednefs of mofl 
l^eadcrs^ to examine Mathematical things ^ 
hus procur d f i general an entertainment 
for thof 1 Errors^ that now the Hjdrofta-^, 
ticks is grown a fart of Learnings which 
'tis i?(ft, only difficult to attain J? ut dangerous 
to Study. 

Wherefore y though neither theOccafion 
and dejigne of this Treat if e exaBed ^ not 
my want of skill and leaf %re qualifed me. 
to Write either a Body or Elements ofHyr 
drofhattcks ■: yet I hofd I might doe fome* 
thinly hoth towards the illujlratingy and to^ 
wards the re f cue offp 'Valuable a Difci^ 
fline^ by Puhlifljing the enfuing TraB; 
where I endea'Vour to di^roDe the rccei'vd 
errors y by efiablijhinq^ "^Paradoxes con-- 

trary to them ^ and to makf the Truths 

the 



, The Preface. 

tlje better underpood and receiyd, partly 
^11 a way of Explicating them unimploy'd in 
Hydroliatuai Bookf) and partly hy con- 
jirminilhe things I dehiper hy Phyjtcal 
and jenjlhle Experiments. Jnd oDeravd 
abo'Ve this^ the more to recommend Hydro- 
jlatick^ Themfehes to the T^eader y I 
ha'X)e\ bejtdes the 'Paradoxes ^ oppos'd to 
the Errors I would difproDe^ taken 
cajion hy the fame way^ to make out jome 
of the ufifulleji of thofe Hydrojiatical 
Truths p that are wont to f '.em f range to 
Beginners. 

If it he here demanded y why I haPoe 
made f me of my Explications fo prolix y 
andhayeon J^lpieral occafions inculcated 
fome things. I anfwery That thof '.who are 
hvt us'd to read Mathematical Books 3 
wont to he fo indiffos'd to apprehend things y 
that mujl he, explicated hy Schemes, and 
I haroe found the generality of Learned, 
men y and enpnof -mfe new Philofophers 

that are not skill d in Matbematickf sfo 

much 



The Preface. 

much y^ore unac maimed ^ then I before 
imanrid. both with the principles and Theo- 
rems of Hjdrojlatickfi and with the ways 
of explicating and proving them ^ that 
1 feardi that neither the Paradoxes them- 
feheSy that I maintain^ nor the Hy^othefeS 
about the weight and pre^ure oj the aire ^ 
upon which, little lefs then my whole Pneu- 
matical Hookdepends , would be throughly 
underjiood without fuch a clear Expli- 
cation of f me hiydrojlatical Theorems ^ as 
to a per f on not Ters d in Mathematical 
writings, could f :arce be f nisfaSlorily de* 
iiver d in few words, Jiid therefore, 
though I do not doubt, that thof ? who are good 
at the moji compendious ways ofdemonjira- 
ting, will think, j I might in divers places-^ 
have J^ar d many words without injury to 
my proofs , and though I am my felf, of 
the fame mitid I exfpeSl t6 find them of * 
yet, I confef f that 'twas out of choice that 
I declind that clof ? and conctfe way of 
writing, that in other cafes^ I am wont mofi 

ta 



The Preface. 

to eji^eem. For Wrttino^ now not to 
credit my felf^ hut to tnpruCi others ^ 
I had rather Geometricians Jhould not 
commend the jhortnefs of my Proofs y 
then that thofe other l^eaders^ whom 
I chiijiy dejign d to ^ratife^ jhould not > 
ihrouohly apprehend the meaning of 
them^ 

^ut this IS not all for which I am 
to excufe my felfe to Mathematical I 
7{eaders. For f ime of them\ I fear j 
will not like that I fijould o^er for 
Proofs fuch Phyfical Experiments y as 
do not alwayes de?nonjirate the things^ 
they would eVince ^ with a Mathe- 
matical certainty and accuratene^e ; 
and much lefs will they approve ^ that I 
jhould annex fuch Experiments to con-- 
frm the Explications ^ as if Suppo^ 
Jtttons and Schemes ^ well reafond oriy 
were not fufftcient to convince any 
rational man about matters Hydrojia- 
ticall. 

■ M In 



The Preface. 

In Jnfwer to this I mujl re- 
^refem^ that in Phjjical Eno^uines it is 
often patent that 'W'^deterrM^mons 
come yery nean the matter^ thou^ they 
fali jhort of a Mathematical Exatlnefs. 
Jnd I choof z rather to pref me uVon the 
^uity of the T^eader^ then to trouble hhu ^ 
and my felfwith tedious Circumlocutions ^ 
U aDoid the fo\fhility of being mifun- 
derjioodj or of needing his CandoK J^nd 
we fee ^ * that e'Ven Mathematicians 
are wont^ without fnding any mcoyrveni- 
ence thereby y to fufpofe all perpendicu- 
lar Lines ^ made by pendulous Bodies^ 
to he parallel to 'one another : Though 
indeed they are not ; fince^ b'ti^^^p)^o- 
ducd^ they would meet at the Centre of 
the Earth : Jnd to pref ume^ 'that the 
Surface ofelpery calme water ^ in aVcf^ 
fel^ is parallel to the Horizjon and 
confequently^ a Plain: Though j in frt^- 
nejs^ themfehes thinks it the portion of 
a Spherj : And though alfo I haipe 

fually 



The Preface^ 

fui^lly ohferVd it to be higher^ where 
'us almofl contKiMous to the fides of the 
Ve^el^ then 'tis in other places. 

^Moreo'VeT^ fince we find that thou^ 
mter will be uniformly raisd ttt 
Pumps to feVeral heights^ but not to 
thirty fiye footy and will in ordinary 
open pipes ^ be almofi of the j ame leDel 
within and without y but not if the pipe 
be extraordinary jlender ^ Upon thefe^ 
and divers ether fuch confidcrations^ I 
7nay huDe fometirries m.ide ufe of ex^ 
prejfions^ that f rented not pofitiVe and 
determinate enou^i to be employed 
bout matters to which Alathematical De^ 
monfirations are thought appfica^ 
hle^ nSut I elf nvhere (^tVe an account 
of the fcruples 1 haVe abcut juch De^ 
monfhrationSy as they are wont to be ap-^ 
ply A to Phyfical mattWf. And^, in the 
frejent Paradoxes ^ I think I hanoe M 
done vothiri^ytfin my Hydroflatica^l Bx^-^ 
flicaUons I hnve rnadc it appeat;^ That ir$ 

4 2 Bxpe-^ 



The Preface. 

Experiments made with juch LiquorSand 
Glafjes^ as I emfloyedy the Rules mU 
hold without any j'enjlhle, or at lei^ ari^ 
conjtderahle Error ; [or thereby w'e 'may 
learn the Truth of many things, for the 
mainy thou^i tn j ome we (Ijould not haye 
attained to the exaUnefs of meafures 
and troprlions y whlSye\ our endeaPOors 
may ajjifl others to arrive at. 

And as for my confrmation of By 
drojiaticat fropoluion's by Phyfical Ex- • 
teriments , if f ' Readers dtjlih 
that way , / mak^. no doubt hut that 
the mo^ will not only approve it^J^f^^ 
thank we for it. For thouoh, in pure 
Mathematick^ he that can dcmonfrate 
welly may be fure of the Truth of a 
Conclujmy without conjulting Experi^ 
ence about it : Tet hecaufe demonjlrati- 
ons ar^ wont to be built upm^ppofti' 
ons or Pofulates'l and f ome things , 
thoui^ not in MthmeticlC^ or Geo- 
metry , yet in Phypcfll matters , are 



wont 



The Preface: 

wont to he taken for ^ranted^ about 
which men are lyable 4o .flip into mi- 
jiakfS ^ even when we doukt not of 
the T^atiocination^ we may^ doubt of the 
conclujion ^ becauf ? we may ^ of the 
Truth of fome of the things it Ji^fppg^ 
fes. And this Conjtderation^ if there 

-i^sf/^ ^j^^j I hope;, excufe me 

to Mathematicians y for Centring to con^ 
fute fome rcafonings that^are given out 
for Mathematical demonjlralions. For 
I fuppofe it will be confiderdy that 
thofe whofe prefum d Demonf rations I 
examine^ though they were fome of them 
T^rofe^ours of Mathematicks ^ yet did 
not W rite meerly as Mathematiciuns ^but 
partly as V^turalifs : fo that to Ouejii- 
on their Tenets ^ ow^ht not to mf pa- 
rage thofey as well certain^ a^^excelJent 
and mofl ufeful Sciences ^pure Mathema- 
tici^y any more then that the Mathema- 
ticians that follow the Ptolemaickjhe Co^ 
pernican^theTichonianyOr other Syfiemes 

a 3 <^f 



The Prcfac^.' 

the 'world. Write Books to mnifefi 
02e anothers T^araloiifmes in JfiroHO" 
wicul matters : ^nd therefore [to frt- 
ceed to what I was about to jay) it can- 
not hut be afatis faSlion to a wary man 
to conjuh fenfe about thofe things that 
fall under th^ Cogmfance oftt^ and to 
examine by Expesiences, whether men 
}uye not been miftakcn tn their iiyfoihe- 
fes -and ReafomngSy and therefore the 
Learned Scc'vir.us himfelf [the chief 
of the 3iode.rnc Writers of Bydrofla- 
ticks) thought fty after the end of his 
Hydrofldticjl Blements, to add in an 
\A fpendix fame Pragmatical Examples 
■(*(.he calls them) that is. Mechanical 
JExperiw^ents {how cogent I now inquire 
,mt) to confirm the Truth of his Tenth 
Propofiticn, to -which he hud^ not far 
.from the beginning ofhis.Boak.3 annex- 
ed what he thwkf a ^4Mheinatical De- 
moaflration. Jndyahont the 'X>ery Suv- 
1 jeers we arf. upon, the following 

Para- 



The Preface; 

Parddoyces will dif cover fo many miifakes 
cf eminent Writers \ that pretend to halpe 
Mathematically demonjlrated what they 
teach ^that it cannot hut make wary Natura^ 
Iijis (and \is chiefly to gratifejuch that I 
fuhlifij this) hefomewhat dijjident of Con- 
cluJionSj whoj e proofs they do not well un-^ 
derjland. And it cannot but^ to j uch^ he of 
great fatisfaBtonto fnd the thivgs^ that are 
taught them^Dertfed by the Vifihle tejitmony 
of Nature her felf. The importance of this 
Suh]cByand the frequent Occafon I haDe to 
mak^ ufe of this hjnd of J polony ^ }vill I 
hofe^ procure me the Traders pardon if I 
have tnjtjled fomewhat long upon it. 

After what has hhn hitherto difceurs dy 
'twilhe eafie for hieYdyt'Ve an Account j why 
Ipremifed thefe Hydrofiatuai Paradox'es 
to the refl; of the JppendiX'^^hSreSinih they 

are-^ now puhlijh'dvpor ^..onnrof.his 
(tnce aqreat part of my ^liTa^sc 4M64 iray be 

/ - I ' / I - hid from the Fub^ 

work-in that Appendix J wa^ iifheri* AdvcmTc- 

4^ ^ C J C . I ^ ment to the Reader, 

to be ajurther hxpitcatton 
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The Preface. 

off me things delivered in the IBook^ it is 
fubjoynd to^ and the 'Vindication of them 
from invalid oh\ eBions : Jnd fince I halpe 
generally ohfervd^ that the oh]eBions that 
haVe bin ^ either puhlickjy or privately , 
i7iade a^ainji the explications ^ reafonings 
contain d m that Bool{y were wont to proceed 
from unacojuaintednefs^ either wfth the true 
notion of the weiqjjt and fprinq^ of the aire^M 
J maintain them^ or with the Principles and 
Theorems ofBydrcJlaticks^or elf e from fr- 
roneous Conceits about them \ I thought it 
would much conduce to both the forementio- 
tied ends oj myjppendixy If I clear d up 
that VoBnne to which my Experiments and 
reajoninqs haVc been all aloiKi Confonantj 
whoje bcin^ either not kliown^or mifun- 
derjicody f eems to haVe cccajtond the obje- 
flions that have been hitherto made agatnjl 
the Hypothejes I haVe proposed ^ or the 
Explications I have thence <^iVen, Jnd 
however^ Jpjce the Proofs I offer for my 
opinions arc for the mojl part drawn from ^ 

Bxpe- 
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Exferiments new eafie^and that my aim 
is but to dif cover Truths^ or make them out 
by clearer explications ^ without f ^ffofing^ 
like thofe 1 di^entjrom ^ anything that is 
either precarious or fcarce^ if at all^ in- 
telligible ; Ihope^ihat if I pould notVroVe 
happy enough to reach my ends ^ yet the In- 
genious and Equitable "Jyeader will approve 
my Dejigney and be advantaged by my Bx- 
periments. Of which fome of the chief eji^ 
andf me of the mojl dij^cult^ having been 
feen {divers of them more then once^ by the 
Royal Society « feif^ or byinquijttive 
Members of it-^ it will J. pre fume ^ be but a 
reafonable reo^uef^ ij the Reader ^ that Jhall 
have the curiofity to try them oVer again y b 
de fired not to be hafy in dijlrujltng th 
matters offaBjin cafe he jhould not be abl 
at frjl to make eVery thing fucceed accor- 
dmgto expectation. For as eafie as I have 
endeavour d to make thefe Experiments^ 
yet Idaunot promife my fell that they 

will all of them be priviledgd from the fate 

where^ 



e 
e 
e 



The Preface^^ 

whereto IhalPe obf ^rvd other PhyficihMa^ 
thematualynes to he not / cldome obnoxious 
from fome unhee/i/d PhyficdlCircum^anu^ 
by which thofe tktt are not acqustnted with 
the fuhtletics of Nature^ or^ at Icajiforihe 
time J do not fujfciently conjtder thcm^ are 
apt to be mpojed upon^\ • 

This Jdvcrtifement will perhaps be brfl 
iJlujlratcd,cy recommended by an tnjiance, 
Jnd therefore Ijhall fubjoyne one ttfatwill 
p(^bly Jeem jomewhat odd. 

It has been taken notice of by two or three 
Ingenious modern Mathematicians^ and I 
haTe had occafion to makf it out by panic 
lar Experiments ^that warm water is lighter 
in fpecie then cold . : whence it has been 4e^ 
dHc d^that wax^ndothtrBodieS;, Very near 
^apiiipondcmrh^.wiih common water ^ will 
Jwimin that^ivhich is cold^ and fincki^ that 
which ishM\ or lukf^warm. Which Experi-^ 
mtntjthoHgh as it may he (and perhaps it has 
been ) trycd^ I readily allow to be agreeable 
to the kpown haws of the^ Hydroflattckj ; 

Tet 



The Preface! 

Tet I have f imtimes undertaken that the 

Tryal jh^uld have a quite contrary eVent. 

To this purpofe haVtn^ taken fome yellow 

Bees^waXy which was formed into a Pellet 

of the hg?2efs of a Cherry^ and^^hy the help 

of a little Lead ^was madefo near teojuipon- 

derant to cold water ^ that^^ heingbut a Very 

little heavier^ a Veryfmall diminution of 

its weight would make tt emerge^ I removd 

It out of the Very ccld wOtcr^ tnto fome that 

had bin furfoj^ly made lukewarm^ {or a 

little more then Jo] where it Ojuickly^ fome- 

what to the wonder of the loo^rs on^appeard 

to fvim on the top of the water. And that it 

might not be fujveBed that it was fuppor- 

ted hy any Vtfibfe bubbles ywhich I have ob- 

ferved^in f me cajes^to buoy up eVen heavy 

Bodies^ and deceive the unskilful^ or un^ 

attentive 5 / briskjy enou^ ducked the bul - 

let 2 (?r 3 times under water to throw them 

^ff^ notwithfianding which it conjiantly re- 

turnd to floaty and yet being removd again 

mto the fame cold water it had been taken 

^ out 



7per part of the water ^wouU imme 
wjtde a^atn^ and fall to the Tery 



The Preface; 

tut of^ and ducked as before to free it from 
adherent humbles ^it Taj quietly at the hot- 
tom^andy though rais d J eDeral times to the 

diately 
loivejl^ 

Now that w^^ inDited me topromife an £x- 
fefiment which feems to contradiB th^priur 
ciples of the Hydro^aticXs^ was not any di- 
firu§l of thofe principles themfehes^ hut a 
cmjefture 3 that as hy warmth the water 
would he made a little lifter in fpecie then 
"'twas before if 1 by the fame warmth the fj^t- 
rituous and more actable parts of the wax^ 
whofe texture is loofe enough^would be Jom^ 
what ( Wou^h not fifthly ) expanded^ and 
would by that expanfion gain a greater ad^ 
iDantaqe towards foatini^then the increased 
lightnejs Of the water would give it di jpojt- 
tion to finck. Jnd I confrm'd this conjeciur^ 
hy a farther experiment^ which at frjl was 
it felff mewhat f ufprijtng to theBeholders. 
For when the wax was firfi takfn out ef the 
cold water immediately imnters dinth^ 

warm^ 
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warni^it would readily enough jincKy^^^i^^ 

(with a quill or a kj^nfe) rais 

the water Jit would again fall downj9ut more 

{lowly then at the heginin^^cj^afterfome frw 

mmtes^ if it were raised to the upper parts 

of the water ^tt would remain a jloat.(Jndl 

have known it^when it had remain d a while 

longer at the bottom^ fo to emerge^ that tfl 

were f ure no unheeded hubbies had been 

newly generated, and held it upM mioht be 

J aid to emerge oj its own accord) as on the ^ 

ther ftdejbeini put into the cold water as f wn 

as ever tt was taken out of the warm^tt would 

at the Very frjl float yand being then kjiodCd- 

downwards yit would^teadily enough Regain 

the upper fart of the water ^ but tj- 1 con-- 

tinud to fend it downwards about S or'j 

times(more orfewer^ fuccejJtVeljytt would 

emerge eVery time mere jlowly then other ^ 

and at length not emerge at all^^eDeii v^en I 

try d it in water made heavy J^xbang ^igb^ 

ly injrigidated with j alt audjnow placd a^ 

l/out the Glafs. Which Phenomena I had 
^ ^ " thoud^t 
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thought It reafonahle to expeSl^ bccaufe I 
jrejum dy tkit the Wax hetn^ remov d im- 
mediately out of the warm water ^ int0 the 
cM^ muji require fome time y to loofe the 
adventitious expa??ftony which the warmth 
had given it^ and muji he depriyd of it by 
degrees y by the coldntfs ofihe water into 
which the wax was trans f err d. ^s on the 
other Jtde^ there muji be fome time necejfary 
for Jo little a warmth ^as that of the tepid ior 
little more ihen te^id) water ^ to ^Ve the 
wax that addition of dimenjtons (which alfo 
it muji rccetVe by degrees) that was necef'^ 
fary^ in Jpte of the rarefa8ion of the wa^ 
ter^ to make it jloat. Imi^ht addy that thefe 
Try als were repeated^ for the main^ with 
more Bullets of wax then one^ and that they 
jucc ceded far otherwije^ when^ injlead of ^ 
piece of wax y we imployd a pois'4 glafs 
bubble yin which the temperature could makfi 
either no change at ally ornocovjxderahle 
change of dimenjlons . And to the fi I might 
^dd other circumjianceSyifl did not remem^ 

ber^ 
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kr, that I mention thefe Tryals but occafi. 
omty:,a72d to make the ^^i^j^[o^^ formerly r<r. 
commended to the l\eader, appear mt to he 
impertinent^ face a Hydrojia^i^al Experi- 
ment ^trueinitsf elf, may eaply't^f carry by 
o-Ver booking fuch Circumfiances as 'tis not 
eajte io he aware of. 

'"But by this MlPertifement I would by 
no means divert Men from being diffident of 
Hydrojlatical Traditions andbxperiments^ 
t'or^ befides the many Erroneous Opinions 
there are matters offa[}^ whofeT ruth^ tho 
not quejliond^ but built upon, Ithmiought 
to be brought to tryal, For.elpen whilfi I was 
concluding thisPrefaceJfound that divers 
even of theModerns,& particularly a Very 
learned Man that has lately Wnten ofHy- 
droJiaticksyhaVe much troublc^themfihes 
to render a reafon why, face, according to 
their Dcilrine, water weighs not in water , 
W wden Vejfels:, though of afubfiance ligh- 
ter then water, being by leak?, or otherwtfe, 
pi d with water, Jim Id finck^and remain at 

the 
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the bottom of the water :whcr€as judgin^^ this 
phenomenon dija^reahle to what I look 
umi as the Laws of the Bydrofiaticks > I 
wa^s confrmd in that opnioriy by haying had 
the curtofity to mak^jome tryals of ityWtth 
4 or 5 Def^els of differing jhapes and fizzes, 
whereof two were of wax, which ^though a 
matter but "Very little lighter then water, 1 
could notfinck^ or k^cpjunck^by pouring 
water into them^ or Juffering them to fill 
themfehes at leaks made near the bottom ^ 
and if they were , deprived by force or 
weights, they, as alj o the wooden Veffelsj 
would upon the removal of the impediment 
(and f metimes with the cavity upwards) 
emerge. And I am the more jolicitous to 
have things in the Hydrojiaticks duly aj- 
certaind, becauf ? the weighing of bodies 
in Liquors may hereafter appear to be one 
if the general ways I have employ d, ana 
.would recommend, for the eyiamining of at' 
mofi all f jrts of tangible Bodies, 
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PAradoo;.!. That In Water and other Fluids j 
the lower parti are prcfs'd by the upper, a 4 
That a lighter Fluid may gravitate or 
weigh ufpon a heavier. ^ ^ 

tat^l* That if a Body contiguous to the water 
be altogether, or in part, lower than the high- 
eft level of the faid water, the lower part of the 
Body will be pre&M upward by the water thac 
touches it beneath. 6 7 

P^n^. Thatin theafcenCon of water In IHiinpf, 
' &c. there needs nothing to raife the Water,buc 
a competent weight of an External Fluid. 94 
Tar. 5* That the preffure of an Externall Fluid ia 
able to keep an Heterogeneous Liquor fufpen^ 
dcd at the (arne height in feveral Pipes, though 
thofe Pipes be of very different Diameters, 106 
pMT. 6 If a Body be placed under water, with its 
uppermoflSurBicepanllel to the Horizon; how 
much water foever there nwy be on this or 
that fide above the Body, the direft prefliire 
fufiamM by the Body (for wc now conflder not 
the Lateral nor the recoyling prcflTore^to which 
the Body maybeexpos'd if quite environed 
with water) is 00 more then that of a Colutnne 
of water, having the Horizontal fuperficiei of 
the Body for iaBaGs» and the perpendiculac 
depth of the witer for iCt height. 
And fo like wift, 
If the water that leans upon the Body be eon* 
lainM in pipes open at both ends; the prcflTur© 
of the w«ter is to bocftirtiated by the weight 
pf a ptlW of water, whofp Bafis is equal to the 
lower Onfice of theipip^j^f which we foppofe 

tote parallel to the Horizon) and its height e- 
: u*" r n 4 qual 



THE COiaTENTS. 
quttl to a perpendicular reacWog ihence to the 
top of the w«eri though the pipe be much io- 
clin'd towards the Horizon, or though it beir- 
regularly fliapM , and much broader in fome 
parts, then the faid Orifice. \»7; ' 

Wr 7 That a Body immers d tn a Fluid , fuftair» 
a lateral prcflare from the Fluid} and that in- 
creaj'd, as the depth of the immers'd Body, be- 
neath the Surface of the Fluid, increafeth. 142 

P/ir.S. That water may be made as well to de- 
prcfs a Body lighter thenic felf, as to buoy It 

up. 

Par.o: That, what ever is faid of pofitive Lc/uy,a 
parcel ofoyle lighter then water, maybe kept 
in water without afcending in it. 165 

Ptfr.io. That the caufe of the Afcenfion of water 
in Syphons, and of its flowing through them, 
may be explicated whhout having a rccourle 
to oatures abhorrcncy of a Vacuum. 170 

P/ir.ii. Thatafolid Body, as ponderous as any 
yet known, though near the Top of the water, 
it will finck by its own weight} yet if it be plac'd 
at a greater depth then that of tweniv times it» 
own thicknefs, it will not finck, if its tiefcent be 
not alfifted by the weight of the incutnbent wa- 
ter. 

jifPendix. I. Containing an Anfwer t(> fevcn 
Objeftions, propos'd by a Ute Learned VV ritcr, to 
t»ince, that the upper pans of water preU noi up- 
on the lower. "9' 

AP. a.Conceming the Rcafoo why D[Ter8,8c o- 

thers who defcend to the bottom of thcfea,are not 
oppiefs'd by the weight of the incubent water. 2 2 1 
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f^^H^' Nature of thai; 

which yoi* expert; ixom 
me ; 1 ftwiU .without any further 
amble bean with taking pgticc ♦ thai 
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upon perufal oiMonfieur Pafcha/ls 
fmall French Book , which was put 
into.fliy hands , I ftnd it,to confift of 
two diiWa Treatifes : The one of the 
Mmiiihrium of nquorS;, as he calls it 5 
and the othti. of the weight of the ^af^ 
of the Jir. ^ 

: As:fot thU Utter, ^Iwhicfi 1 (hall 
mention fird , becaufe I can in very 
few words di^g^txli the little I have to 
fay pfit,) Though it . be an Ingenious 
diMriPi^Tfid cofitaink^hings,>which 
if thoy had ht^ publilhed at the time , 
when it is faid to have been written , 
would probably have been very well- . 
^ihie to the Curious : iyctlhave very 
little elfe to fay of itiii this place , in 
regard that fince riiat time , fuch kind 
of ^'Expe'dmenti liave Been fo profccu- 
ted ^ that I prcfume it is needlefs, and 
Would not be acceptable to repeat 
^"^oMonfmf^ (xfMl has written, in 

lterii?S>Cicty , which has feen the fame 
noau Truths 



TrudiSa and clivers others of the like 
Nature, more clearly made out by Ex- 
periments , which could not be made 
by Monfieur Pajchall, and thofe other 
Learned Men, that waited the advan- 
tage of fuch Engines and InftrumentSi 
as have in this place been frequeutjly 
made ufe of. 

Wherefore having already at . a for- 
jner meeting given you, by word of 
Mouth,an account of MonfieurTafchairs 
Ingenious Invention, of a pair, of Bel- 
lows without vent , to meafur^ dip 
various Preiliire of the Atmofphasre 
I remember nothing elfc that need> 
• hinder me from proceeding to the other 
Jpzxt of his Book , The Treatife of the 
^auilwrium of Liqiwrs. 

This I find fo fhort ^ and fo worthy 
of the Author , that to give you all that 
J judge worth taking nodcepf, iB.it , 
would obliege mc tO: tranfcribe. f/wo^ 
che whole Tra^t ; and therefore! (l^all 



(4) - . 

rather invite you to read the whole , 
then divert you from the defigne by 
culling out any part of it ; -yet if you 
will not be fatisfied without fomething 
of more particular , I fhall be oblig'd 
to tell you , That the Difcourfe con- 
filing partly of Conclufions and partly 
of Experinients • the former feemed to 
me CO be almoft; all of them ( there be- 
ting but few that I doubt of) confonant 
to the Principles and Lawes of the' 
Hydroftaticks. But as for the latter , 
the Experimental proofs he offers of his 
of^ions are fuch, that I confefs I 
have no mind to makeufeof them. 

And the Rcafons why, ix)twithl\and- 
ing that I like moO: of Mnfieur Taf- 
cW/'s AlTertions, I decline imploying 
his way of proving them ^ are princi- 
pally thefe. 

firfl , Becaufe though the Experi- 
ments he mentions be delivered in fuch 
a manner, as is ufual in mentioning 

matters 



matters of fa<5t3 vet I remember not 
that he expreOy fays that he actually 
try'd them 3 ai:d therefore he might 
pofTibjy have fct them down as things 
that ??wji happen J npon a juft confi- 
dence that he was not miftaken in his 
Ratiocinations. And of the reafona- 
blenefs of this Doubt of mine , I fhall 
ere long have occafion to give an 
inflance. 

Secondly , Whether or no Monfieur 
Pafchall ever made thefe Experiments 
himfelf ; he does not feem to have been 
very defirous, that others (hould make 
them after him. For he fuppofes the 
Phenomena he builds upon to be pro- 
duc'd fifteen or twenty foot under wa- 
ter. And one of them requires, that 
a Man (hould fit there with the End 
of a Tube leaning upon his Thigh. 
But he neither teaches us how a Man 
(hall be enabled to continue under wa- 
ter , nor how in a great Ciftcrn full of 

B 3 water 
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water, twenty foot deep , the Experi- 
menter lliallbe able to difcernthe al- 
terations, that happen to Mercury zvA 
other Bodies at the Bottome. 

And Thirdly , Thefe Experiments 
require not only Tubes twenty foot 
long 5 and a great VePi'el of at leaft as 
many feet in depth , which will not in 
thisCountrey be eafily procured j but 
they require Brafs Cylinders^or Pluggs^ 
ma'de with an exadtnefsj that, though 
eafily fuppofed by a Mathematician , 
will 'fcarce be found obtainable from a 
Tradcfman. 

Thefc difficulties making the Expe- 
riments propos'd by Monfieur 'Vafchall 
more ingenious then practicable , I was 
inducM on tliis occafion to bethink my 
felf of" a far more Expeditious Way , 
to .make out ^ not only moft of the 
Conclufions wherein we agree:, but d- 
thers that he mentions not; and this 
with fo much more eafe and ckarnenb j 

That 
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That not only This Illuftrious AiTem- 
bly , but perfons no more than mode- 
raiely vers'din the Vulgar principles, 
of' the Hydro(\atijcks 3 may eafily e- 
rough apprehend what is defigii'd to- 
be deliver'd , if they will but bring 
with them a due Attention , and 
minds diljpos'd to prefer re Reafon and 
Experience ; to , vulgar Opinions and 
Authors ; which latl' claufe I annex , 
becaule the following Difcourfe, pre- 
tendii gto confute feveral of thofe, chal- 
lenges a right to except againft their 

Authority. 

It not being my prefent Task to de^^ 
liver the Elements ^ or a Body of Hy- 
droftaticks , but only ten or twelve Pa- 
radoxes 3 which I conceive to be prove* 
able by this new way of making them 
out, I fhall, to avoid Confiifion 3 De- 
liver Them in as many dillind pro- 
pofitions; After each of which , I 

iViall indcavour in a proof , or an Ex- 

;B . plication. 
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plicacion , to (how , both that it is 
true 3 and why it ought tobcfo. To 
all thefe I (hall to avoid necdlefs Re- 
petitions a prcmife a word or two by 
way either of fojlulatum or hemm*. 

And becaufe 1 remember to what 
'AfTcmbly I addrefs This Difcourfe , I 
(hall make ufe of no other then an eafie 
fuppofition I met with in a {hort Paper 
C about a Mercuriall PhsenomenoiO 
brought in a y^ar or two fuice to this 
teamed iSociety , by a defervedly Fa- 

mous Member of 
* cxceiicHt Ma. * jTor thouch his 

iheptattciatt the Lear- r r\ i i 

Mf^i Dr Wailis , savi- luppolal be made 

lian Profcffor of Ge- ypQ„ gCCaflon of an 
ometry. ^ ^ 

experiment or ano* 
thcr Nature ^ then any of the enfuing, 
it may be eafily accomodated to my 
prefent purpofc. 

ICh'ii pojiulatum ov Lemma^ conmsoi 
three parts ; the firll of them more , 
and the two lafl > lefs priiicipal. 

Suppofc 
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Suppofe we then, ( Firfi ) That if a 
Piotfopenat both Ends, and held per- 
pendicular to the Horizon , lia\'e the 
lower of them under Water, there 
pafles an Imaginary plain or Surface , 
which touching that Orifice is parallel 
to the Horizon ; and confequently pa- 
rallel as to fenfe to the upper Surface of 
the water 3 and this being but a help to 
the Imagination will readily be granted. 

Secondly , To this it will be confo- 
nant , that each part of this defignablc 
furface , will be as much , aixl no more 
prcfs'd , as any other equal part of it , 
by the water that is perpendicularly' 
incumbent on it. For the water or 
other Fluid being fuppofed to be of an 
homogeneous fubllance j as to gravity , 
and being of an equal height upon all 
the parts of the imaginary Surfece ; 
there is no reafon why one part fhould 
be more prcfs'd by a perpeixlicular pil- 
lar of that incumbent fluid , then any 

othei? 



other equal partof.the fame Surface 
by anotlicr perpendicularly, incumbent 
pillar of the fame or equal Bafis and 
height , as well as of the lame Liauor . 

But Thirdly^ Though whilft our 
imaginary Surface is equally prefs'd up- 
on in all parts of it 3 , the Liquor muft 
retain its former pofition ; yet if any 
one part comes to have a greater weight 
incumbent on it , then there is upon 
.the rell , that part muft be difplac'd , 
or deprcfs'd, as it . happens 3 when a 
ftone or other Body heavier th^n water 
fincks in water. For wherever fuch a 
a Body happens to fee underneath the 
water 5 that part of the imaginary plain 
that is contiguous to the lower part of 
theflone , having on it a greater weight 
then other parts of the fame Surface , 
muft needs give way. , and this, will be 
done fuegelTively till the ftone arrive at 
the Bottom ; aiid if, on the other fide, 
any part; of the Imaginary Surface be 

lefs 

1 



lefs prefs'd upon then all the reft ; it 
will by the greater preflure on the other 
parts of the Surface be impcU'd up- 
wards 5 till it have attain'd a height, at 
which thepieflure (of the rais'd water, 
and the lighter or floating Body ( if any 
there be) that leans upon it , and gra- 
vitates to^^ether with it, upon the 
fubjacert part of the Imaginary Sur- 
face] will be equal to that which 
bears upon the other parts of the fame- 
Surface. 

And becaufe this feems to be the 
likeliefl: thing to be Qiieftion'd in out 
Aflumption , thouo-h he ^ 

I r i • Tots Ex ferment and 

that conliders it attcn- the Exptuarm of it , 
tively,will eafily enough f: t^'^^SHt 
be induc'd to grant it : 2^^'^*^^?. 
Yet I (hall here endea* g^r" *nd ExfUcatu 

, , ons belonging to tbt 

VOUr to evince Itr-Xpe- firjt enfunt para. 

riinentally , and that 
by no other way of proof , then the 
fame l imploy all along thisprefent dlf- 
jxxjrfe. Take 



(lit ) 

Take then a Cylindrical gl^fs pipe , 
of a convenient Bore open at Doth Ends^ 
let the Tube be fteadily held perpendi-i 
cular to the Horizon ^ the lower end 
of it being two or three inches beneath 
the Surface of a convenient quantity of 
water ^ which ought not to fill the 
Glafs VelTel that contains it. The 
pipe being held in this pollure ^ 'tis 
jnanifert, that the water within the 
pipe , will be almo^ in a level with th e 
Surface of the water without the pipe , 
becaule the external and internal water 
( as I am wont for Brevities fake to call 
them ) have free intercourfe with one 
another by the open Orifice of the im- 
mers'd End of the pipe : yet I thought 
fit to infert the word almo^ ^ becaufc 
if the pipe be any thing (lender j the 
Surface of the water in it , will always 
be fomewhat higher then that of the 
water without it , for reafons that 'tis 
not fo ncccffary we fliould now inquire 

• after , 



after ^ as 'tis , that we fhould here de- 
fire to have this taken notice of once for 
all y That miftakes may be avoided 
without a troublefome repetition of the 
difference in heights of the Surface of 
Liquors within pipes and without 
them 3 in cafe they be any thing 
flender. 

The pipe being held in the ncwlj 

mcntion'd poflure , if yoU gently poure 

a convenient Quantity of Oylc upon 

the external water , you fhall lee. That 

as the Oyle grows higher and higher 

above the Surface of That water , the 

water within it, will rife higher and 

higher , and continue to do fo ^ as long 

as you continue to poure on oyle ; Of 

which the Reafon feems manifeftly to 

be this 3 That in the Imaginary plainc 

that partes by the Orifice of the im- 

mers d end of the pipe , all that is mi 

ivithiiuhe Compafs of the Orifice , Is 

■exposed to an additional preflure from 

the 
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the weight of the.oyle which fwims 
upon the water , and that preflure mufl: 
llillbe increas'd , as there is more and 
more oyle poured on ; whereas a Cir- 
ailarpartof the Imaginary plain^ equal 
to the Orifice of ttie Glaffc , is by 
the fides of the pipe fenc'd from the 
immediate preQure of the oy le ; fo that 
all thofe other parts of the water , be- 
ing far more prefs'd , then that part 
wi\ich is comprehended within the Ca- 
vity of the Tube; and confequently the 
prelV d parts of the external water^ are 
by^ the, equal, gravitation of the oyle, 
upon the parts, of the external water 
impeU'cTup into the Cavity of the pipe, 
where they find lefs refiftance , then 
any where elfe ^ till they arrive at fuch 
a neight J that the Cylinder of water, 
within the pipe , do's as much gravi- 
tate upon the fubjacent part of the Imar 
ginary Surface ^ a$ the water an4 
oyle together 3 do upon every other 
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equal part of the fame Surface or plaint 
But as.ii^ell the former Lemma y as this 
Experiment - J will be. fufficiently both 
clear'd ancl^C0Il6rm'd by the following 
Explicatio^is- to.,whichI finould for 
that Reafoii forthwith proceed • Were 
itnotthat^ fince divers parages of the 
following Treatife, jfuppofe the Aire 
to be a Body not ^void of weight , 
which yet, (jiiycrs Learned adherents to 
the pcripatetick Pbilofophy do refo4 
lutelydeiiy, itfoerhs requifite tbpre- 
mife fomething for the proof of this 
Truth. ' 

And, though I think the Arguments 
\Vc have imployy to that purpofe alrea- 
dy , do llrongly evince-it : yet if I may 
be allovy'd to anticipate one pf a)y owii 
Experiments of the, -Appendix ^ I ihall 
give an Inftanqe of the weight of the 
Aire i npt lyable fo^nuch as to thpfe 
invalid objections y which /cwf of the 

Ariftoteli^s have mad(5 againft: thofc 
' ' " Proofs 



PfoofSi wherewkb we have beeh fo 
happy i as to fatisfie the learned'ft even 
oi? o>jr pjofeffed Adverfaries. 

We caus'd then to be blown at the 
flame of aLamp i^a Bubble of glafs, 
C of about the bigncft of a fmall Hen- 
eggc) which, that it might be light 
enough to be weighed in cxa<ft Scales , 
ought to be of nd greater thicknefs, theii 
is judged nece diary to keep it from be- 
ingC when feafd up with none but ve- 
ry much expanded aire in it) broken 
by the preflnre of the ambient Atmo- 
Iphsere. This bubble was ( like a 
Fdare with its ftemmc ) fumilh'd with 
a- very flcnder pipe of ulafis , at which 
it was blown , that it might be readily 
feald up'; and the:n ( the Aire within it 
berng^by the flame of the Lamp gradu*- 
ally rarSied , as much as Gonveniently 
could be ) whilft the Body of the Bub* 
ble was exceeding hot , the newly 
mentioned (lemmc was nimbly put in^ 
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the middle of the flame; where, by 

reafon of its flendernefs , the Glafs, 

which was exceeding thin , was imme- ' 

diately melted ; whereby the Bubble 

was Hermetically feal'd up. This 

Glafs being permitted leafurely to 

coole, I could afterwards keep it by 

me an hour, or a day , or a week , or 

longer , if I thought fit ; and when I 

had a mind to (liew the Experiment , 

/ put it in one of the fcales of an exa(3: 

ballancc y that would tu rn , perhaps 

with the 30//?^ or ^oth^ px.a leflepartof 

a grain ; and having carefully counter- 

pois'd it, / then warily broke off the 

ieal'd end, placing a fheet of paper juil 

under the fcaleto receive thefr^ments 

of the Glafs : and putting in again 

chofe fragments, that fcale wherein 

the Glafs was would confiderably pre- 

p>onderate ; which it mud do upon 

the account of the Weight of Aire, 

there being no other caufe , either 

' needful. 
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iieedRil , or juftly afligiiable , but tht 
weight of the Aire that nifh'd into the 
"Cavity of the Glafs j as finding lefs 
refiftance there then eKewhere, by 
reafon that the included Aire had it's 
fpritig much weakn'd by it s great ex- 
panfion. 

' This Experiment I many times try- 
tdy (bmetimes before (omt Virtuvfi ^ 
and fometimes before others 5 who all 
allowed it to be conclufive. For here 
it could not be objected as againft the 
weighing of Aire in a Bladder , C which 
bb jeftions yet I could, cafily anfwerj 
if it were wiP proper) that the aire 
which ponderates , is lluff'd with the 
Effluvia of him that blows the Blad- 
der 5 arid ( bcfides that is not aire in 
Its Natural (\ate, but violently com- 
prcls'd. For here ''tis the free aire^ arid 
in it's wonted laxity^ that makes the 
Glafs preponderate. 

And that there is a great Iiigicfs of 

the 



the external aire , is evident by thefe 
three Phjenomena . The one^ that if you 
lend an attentive Ear , you fhall plainly 
heare a kind of whitllii.g noife to be 
made by the external aire , as it rufhes 
violently in upon the breaking of the 
Glafs J The other , that the Rare^- 
faiftion of the aire, feal'd up in the bub- 
ble, being very great, there is a great 
deal of., {pace J^t for the ambient aire 
to fill upon its admiffion. j and the greatr 
nefs'of thisRarefadiion may be guefs'd 
ac> both by the breaking of fuch bub- 
bles nov^r and then by the preffure of the 
External aire, which is not competent* 
ly affifled by the Internal to refift ; and 
alfo by the third Phaenomenon I inten-r 
ded to take notice ofj namely. That if, 
iiiftcad of breaking ol? the feal'd end of 
the Glafs in the aire, you break it un^ 
der water, that Liquor will, by the 
PrefTiire of the Atmofphcere, be forc'd 
to /prii^ up like an artificial Eouiitaijie 
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into the Cavity of the Bubble, and fill 
about three quarters of it. By whicli 
laft circumilance I gather , that the 
weight of the aire is more confidera- 
ble then cv'b many, who admit the aire 
to have weight, (eem to imagine. For 
we mudriOt (uppofe, that all the aire 
contained in the Bubble, when broken, 
weighs no more then the weight requi* 
fite in the oppofitc Scale, to reduce the 
Balknce to an i^^quilibrium • fmce this 
additional weight is onelv that of the 
airc^ that intrudes on the breaking of the 
glsrfsi ; which aire, by the Obfervations 
newly . mention'd to have been made 
with: water, appears to be but about 
three quarters of the whole aire con- 
tain'd in the broken Bubble 3 and yet, 
according ' both to our Eilimate , 
and that of divers Virtaofi, and feme 
of them eminent Mathematicians,wheii 
the capacity of the Bubble was {hort of 
two cubical Inches, (aiid fo propor- 

tionablv 



tionably in other glafies^) the nice. Bal- 
Jaiice we us'4 mamfelled the ncvvfy ad- 
mitted Aire to amount to feme times 
near halfe a grain;> and fbmetimes be- 
yond it. 

And becaufe one of the laft Experi-- 
ments that I made to this purpofe 
with feal'd Bubbles was none of the 
leaft accurate, I fhall conclude this 
Subjed: with the following account 
of it. 

A thin glafs Bubble^ blown at the 
flame of a Lampj ai:d Hermeticaliy 
feal'd when the contained aire was ex- 
ceedingly rarified^ was Counterpoizd 
in a nice paire of Scales^ and then the 
feal'd apex being broken off> and put a- 
gain into the fame Scale^the weight ap- 
pear'd to be increased by the re-admit- 
ted aire^ a pretty deal above and 
confequently very near^ if rot full * of 
a graine : Lallly, having by fome lligh t 
(for 'tis no very eafie matter) fill'd ic 

C 3 widi 
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with common water , we wcigh'd.the 
glafs and water together, and found the 
latter, befides the former^ to amount 
to 906 grains : fo that fuppofing, ac- 
cording to our former Elumate, coun- 
tenanced by fome Tryalsa that the re- 
admitted aire^which amounted to { of a 
grain, fill'd but ' of the whole Cavity of 
the Bubble , the aire that was In it, 
when feal'd, pollefling one quarter of 
that Cavity J the whole aire contain'd 
in the Bubble, may be reafcnably pre- 
fum'd to weigh a whole grain ; in which 
cafe wc might conclude (abil:ra6ting 
from fome little Niceties not fit to be 
taken notice of here, as elfewhcrc) that 
the water in our Experiment, weighed 
very little more then iiine hundred tinics 
as much as an equal quantity of Aire, 
And tl'.creFore, though we allow, thac 
inauExpedment fo diligently made, as 
this was,the aire praeexiilent in the bub- 
ble did not adicquately poflefs fomuch 

as 



as a fourth part, but about a fifth or a 
fixth of its Cavity, the aire will yet ap- 
pear fo heavy, that this Experiment will 
agree well with thofe others, recorded 
' in another Trcatife, wherein we afiign'd 
(numero rotunda) a thoufand to one, for 
the proportion wherein the fpecifick 
Gravity of water exceeds that of aire. 
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PARADOX I. 

That in Water ^ and other Fluids, the lowr 
er parts are pref id by the upper. 

T)Rovidc a Glafs veflel of a conveni- 
ent height and breadth A. B. C. D. 
ftird with water almoft to the Top ; 
Then take a glafs Pipc^ open at both 
' Ends,Cyrmdrical J and of a fmali Bore, 
(as about the eighth or fixth part of an 
Inch in Diameter.) Put the lower End 
of this Pipe into clear Oyle or Spirit 
of Turpentine ; and having by Suction 
rais'd the Liquor to what part of the 
Pipe you think fit, as foon as it is there, 
you mud, very nimbly removing your 
Lips, ftop the upper Orifice with tlie 
pulp of your finger, that the rais'd Li- 
quor may not fall back again : Then 

taking 



taking the Pipe and that Liquor out of 
the Oyle of Turpentine , place it per- 
pendicularly in the Glafs of water, lb 
as that the Surface of the Oyle in the 
Pipe be lomewhat higher then that of 
the water without the Pipe ; and hav ing 
fodone, though you take off" your fin- 
ger from the upper Orifice of the Pipe, 
the Oyle will not fall down at the lower 
Orifice, though that be open, but will 
remaiii fufpended at the fame height, or 
near there abouts, that it ret\ed at 
before. 

Now Oyle of Turpentine, being a 
heavy Fluid, does, as fuch, tend down- 
wards, and not being ftopp'd by the 
Glafs it felf, whofe lower Orifice is 
left open, it would certainly fall down 
through the Pipe,if it were not kept fuf- 
pended by the prelTure (upwards) of the 
water beneath it. There appearing no 
other Caufe to which the Effe6: can 
icafonably be afcnb'd, and this being 

^ fuffici- 
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fufficient to give an Account of k, as wc 
fhall prefently fee. For that it is not 
any contrariety in Nature^ betwixt the 
oyle and the water, as Liquors that will 
not mingle^ is evident from hence^ That 
if you had remov'd your finger when the 
Pipe was not fo deeply immers'd in the 
Glafs, but that the Surface of the oyl in 
the Pipe was an Inch or two more ele- 
vated above that of the water in the 
Glafsj then in our prefent cafe we fup- 
pofe it to be ; The Oyle, notwithilan- 
ding its prefum'd contrariety to water, 
would have freely fubfided in the Pipe, 
till it had attaind an sequipollency of 
prellure with the External Water. 

The Reafon therefore of the Phe- 
nomenon feems to be plainly this. Sup- 
pofing the imaginary lurfacc, on which 
the Extremity ^of the pipe P gleans, 
to be G H.If that part of the Surfaceman 
which the Oyl leans at ^ beasrnuch^ 
and no more charged, or prefs'd upon 

by 



by the weight of the incumbent Cylin- 
der of Oyle ^X, then the other parts 
of the fame imaginary Surface G H 
are by the water incumbent on Them , 
there is no Reafon why that part at ^ 
fhouldbe difplac'd^ either by being dc- 
prefs'd by the weight of the Cylinder of 
Oyle X ^ or rais'd by the equal pref. 
fureof water upon the other parts of 
the Superficies G H. 

And that this JE(^uilihrium3 betwixt 
the Oyle and the water^ is the true 
caufeof thePhajnomenonj maybecon- 
firm'd by obferving what happens , if 
the altitude of either of the two Liquors 
be alter'd in Relation to the other. 

And (FrVJtj) we have already taken 
notice^ That if the Cylinder of Oyle 
reach in the Pipe, much higher then 
that of the Surface of the water, the 
oyle will defcend : Of which the Rea- 
fon is, Becaufe the defignable Surface 
G H, being more charg'd at g^then 



any where elfe, the part belr.g una- 
ble to refift fo great a preflure^ muft iie- 
ceflarily be thruft oiit of place by the 
defccnding oyle. 

Secondly^ This fubfiding will conti- 
nue bjt till the Surface of the Oyle i« 
the Pipe be fallen almoft as low as that 
ofthewater wit hout the Pipe • becaufe 
then, and not before, the parts at 
but as much prefs'd by theoyle, as the 
other parts of the Surface G H are 
by the water that leans upon them. 

Thirdly, 'Tis a concluding Ciraim- 
ftance to our prefent purpofe. That if 
. the Qyk and Water being in an /^qui- 
^ Itb^^iif^ yqfi gently lift up thePipej as 
' fjgm ^to the depth of the water 
being leflendj the oyle in the Pipe wilt 
grow pricponderanta and therefore will 
tall out ill Drops or Globuls, which by 
the greater Specifick Gravity of the 
water, will be b^ioy'd up to the Top 
of the Liquor, and there ftote : And 



Ml as you lift up the Pipe higher and 

higher,towarc!s the Surface L more 

and more of the Oyle will run out:. 

But if you l\op the Pipe any where in 

its Afcentj, as at the Efflu/ion of the 

oyle will likewife be ftopp'd. And at 

the imaginary Superficies / as by 

Reafon of the ihallownefs of the water 

from L to J, or ^ to the preffure 

of the Water upon the other parts of 

the Surface is not near fo great, as ic 

was upon the Surface G Hj where the 

water had a greater depth ; So by rea* 

fon of - the proportionate Effluxion of 

the oyle, whiln the Pipe v/as lifted up 

from ^to S'5 the remaining Cylinder 

of oyle incumbent on is not able 

to prefs that part of the Superficies 

J K more ftrongly then the other parts 

of the fame Superficies,are prefl by the 

water 'Incumbent on them. And if the 

Pipe be lifted up till the lower Orifice 

be almofl: rais'd to that is, almoft 

as 
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as high as the uppermofl: Surface of the 
water L fo much of the oyle will, 
for the Reafon already giveiia run out, 
that there will fcarce be any left in the 
Pipe TK 

Fourthly, But if when the Pipe refts 
at the Surface G where the oyle is 
in zvi M([uilihrium with the water, you 
fliould inftead of lifting it from ^to S, 
thruft it down from ^to O ; . then the 
External watdr would not only fuflaine 
the oyle, but make it afcend in the Pipe 
to a height equal to the didance E G ^ 
and fo die Pipe will containe befides a 
longer Cylinder of oyle M a fhor- 
ter one of water M O, For the pipe 
being transferr'd from the pofition P 
to the pofition O N, there is ^ new I- 
maginary Surface B F, that pafles by 
the lower Orifice of the Pipe. Now 
the part of this Surface at O will not, 
by the Incumbent oyle alone, be prefs'd 
as much as the other parts of the fame 

Sur- 



Surface arc by the Incumbent water. 
For the oyl alone was but ]x\/Eqmlil^num 
with the water^ when it was no deeper 
then L or H ; fo that the other 
parts of the Superficies E beii^ 
more prefs'd upon by the water, then 
the part at O by the oyle^ the oyle muft 
give place;, and be buoy'd up by the 
water, (which, if it were not for the 
weight of the oyle, would be impell'd 
up into the pipe full as high as the Sur- 
face of the External water) till the pref- 
fure of the admitted Water O JE^ and 
the Cylirtder of oyle ^ IV^ do both to- 
gether gravitate as mudi upon the pare 
O, as the reft of the Incumbent water 
does upon the other parts of the fame 
Superficies EF, 

Fifthly and lallly, 'Tis very agree- 
able to what has been delivered^touch- 
iiTg the JEe^uiltbrium of the oyle and 
water in the pipe P that the Sur- 
face X of the oyle in the pipe, will noc 

be 



be of the fame level with L M, that 
of the External water^ but a little 
higher than it. For though the lien* 
dernefs of the Pipe do fomevvhat con- 
tribute to this EtiecTt, yet there would 
be an inequality^ though not fo great, 
betwixt tliefe Surfaces upon, this Ac- 
CQunt> That oyleof Turpentine being 
inSpeciey (as they fpeak in the Schools] 
that is bulk for bulk, a lighter Liquor 
than Water , it is requilite that the 
height of it, incumbent on the part ^ 
be greater than that of the vyater on the 
other parts of the fame Surface G H3 
to make the prellure of the oyle on the 
part it leans upon^ equal to the pref- 
iiire of the water on the other parts of 
the Surface. And if the inequality 
were greater ,betvvixt the SpeciBck 
Gravities of thefe two Liquors, the 
inequalities betwixt the Surface X, and 
the Surface LM would be alfogreatcr^, 
as may be try'd by iiibflituting for com- 
mon 



mon water, oyle of Tartar fer dthqui- 
m, which is a faline Liquor much 
heavier than it. And that, in cafe, the 
Pipe contaiiie i:ot a lighter Liquor 
then the External fluid, the Surface of 
the Liquor in the Pipe will not be high- 
er than that of the Liquor without it, 
we lliall by and by have opportunity tq 
manifefl: by Experience. 
From wnat has been hitherto fhcwenj 
we may fafely infer thePropofition^up- 
011 whofe occafion all this has been de-' 
liv ered. For fince the oyle in a Pipe, 
open at both Ends, may be kept fuf- 
pended in any part under water,as at ^ 
becaufe it is there in an ^equilibrium 
with theExternal water ^and fince being 
lifted up in the water, as from Q^tovS", 
the oyle can no longer be kept fufpen- 
ded, but by its own gravity willrunne 
out. And fince, in a word, the deep- 
er the water is, the greater weight and 
preffurc is requir'd in the Cylinder of 
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oylea to be able to countervail the pref- 
fureof the water, and keep it ielf trom . 
being lifted up thereby* there feems 
no caufe to doabt but that the parts of 
the water incumbent on the Superficies 
G H, do more prcfs.that Superficies, 
than the parts of the water contiguous 
to the Superficies J K do prefs that i 
and confequently, that the parts of the 
water that are under the uppermoft 
Surface of it, are prcfs'd by thofe of 
the fame Fluid that are directly over 
them : As we faw alfo that the upper 
parts of the oylc^vvhirO: the pipe was in 
raifing from ^o S, deprefs'd the low- 
er fo much, as to force the m quite out 
of the Pipe ; there being in thefe cafes 
no rcafon why the lowermoft parts of 
a Liquor Ihould prefs more, or have a 
ftronger Endeavour againll: any other 
Liquor Cor any other Body) the higher 
the Liquor incumbent reaches, if thefe 
inferiour parts deriv'd their pellure on- 
ly 
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1/ from their own particular Gravity^ 
[which is no greater then that of the 
other Homogeneous parts of the Li- 
quor^and therefore they muft derive the 
great force wherewith they prefs from 
the weight of the Incumbent parts , 
which confequently muft be allow'd to 
prefs upon them. 

But before I proceed to the follow- 
ing propofitions> it will not be amifs 
to mention hcre^ once for all, a few ad - 
vertifementSj to avoid the neceffity of 
repeating the fame things in the feiquel 
of the Difcourfe. 

And Fzrji, What is here faid of the 
prelTureof the parts of water upon one 
another, and the other Affeftions that 
we (hall attribu te to it, in the following 
paper, are to be apply 'd to heavyF luids 
in general, uiilefs there fnall appear 
fome particular Caufe of excepting 
fome of them in particular Cafcs.^ 

Secondly < Whereas I lately intima- 
" D 2 led, 



teJ, That the inequality betwixt the 
Surfaces of the ovle in the Pioe, and of 
th6 External water, was in part to be 
afcf ib'd to the flendernefs of the Pipe, 
to be imploy'd in thefe Experiments , 
I did it for this caufe, that^whatever the 
Reafon of it be, (which we need not 
here inquire after,) we are affur'd by 
■Experience^ as we have eifewhere 
ftiewn^ That when Glafs pipes come 
to be flender^ water and many odier 
Liquors (though not Quickfilver) will 
have within them a higher Surface then 
that of the fame Liquor without them, 
aiid this inequality of Surfaces ras far 
as we have yet try'd ) increafes with the 
flendernefs of the pipe. But this, as to 
put prefent Experiment, is a matter of 
fo little moment. That it may fuffice 
to have ihtiinated that v^e did not over- 
f :e k. 

Thirdlyy Wherefore, notwithftand- 
ing this little inconvenience of Aender 

GlafTcsa 



GMes's we tbiuk it Expedient to im* 
ploy fuch in the following Experi' 
ments^ becaufe we foimi tiiat in thofe 
of a wide Bore , upon {uch little Ine^- 
qualities of preflfure as are not eafily to 
be avoided^ theoyle and water will pafs 
by one another in the (ravity of tlie 
pipe, and fo Ipoile the Experiipcnt, 
which requires that theoyle within the 
pipe be kept in an ir.tirc and difliniS: 
Body. 

Fourth Ijy Common oyle and water, 
or any other two Liquors tshai: will not 
mingle, may ferve the turn in moft of 
thefe Experiments; but we rather chufe 
oy^leof TurpentinCj becaufe it is light 
and thin, clear and colourlefs, and may 
be eafily had in quantities, and is not 
fo apt to fpot ones Cloaths, or obfli- 
nately to adhere to the por6us Bodies it 
chances to fali on, as .Commoit, and g- 
ther exprefs'd oyles. And for their 
fake^ to whom the odour is o£fonfi»«> 

D 3 
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we prefcntly corre6: it, by mingling 
with it a convenient quantity of oyle 
of Rhodium:, or fome other Chymical 
oyle that is odoriferous. 

Fifthly, Oyle of TurpentinCj though 
it be not reckon'd among the faline 
Menllruumsj will yet Caswe elfewhere 
note) work upon Copper j and fo by di- 
gelling it upon crude filings of that Me- 
talj we obtaine a deep green Liquor^ 
which may be made ufe of inftead of 
the Limpid oyle, to make the Didin- 
^ion of the Liquors more confpi- 
cuous. 

Sixthly J And for the fame purpofe 
we often ufe indead of clear water^ a 
flrong Decoction of Brazill^ or Lo^g- 
wood, or elfeRed Inck it felf. .1 lay, 
a jlron^ VecoBiovij^ becaufe unlefs the Li- 
quor be fo deeply ting'd, as to appear 
Opacous in the Glafs, when it comes 
into the Hender pipe, its Colour will 
be fo dilutedjas to be fcarqe difcernable. 

Seventhly y 



Seventhly, In the fhape of the Crlafs 
Ve(le\,we need not be Curious; though 
that of a wide Mouth'd Jarr, cxprefs'd 
in the Scheme, be for fome ufes more 
convenient than other fhapes. The 
depth of thefe GlaQes, and the length 
of the Pipes mul\ be determin'dby the 
Experiments, about which one means 
to imploy them. To make the 
firft Paradox already prov'd, a Cjials ot 
about five or fix Inches deep, and^a 
Pipe about as many Inches long, will 
ferve the turn : but for fome-others of 
the following Experiments, tall Cy^ 
lindrlcal Glaflcs will be requifite ; and 
for fome. Broad ones likewife will be 

Expedient. ^ ' 

BMly, One muft not be dilcou- 
iac^'d"by not being able at the firit 
or" fecond time , to fuck up oyle ot 
Turpentine to the due height, and llop 
it with ones finger from rclapfing ; but 
one muft try again, and again ; clpea- 
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ally fince many Tryals of this kind may 
be made in a few Minutes : and for 
Beginners 'tis a fafe and good^ though 
not the fliortefl vvay^ to fuck up rather 
inore Liquor then one judges will be 
needful ; becaufe having fill'd the Pipe 
to that height, you may by letting in 
the Aire warily and /lowly^ between 
the Orifice of the Glafs and the pulp 
of your finger;, fuffer fo much Liquor 
to run out of the Pipe^ as will reduce 
it to the height you defire ; and there, 
by clofe flopping the Orifice with your 
finger:, you may keep it fufpended as 
long as you pleafe^ and immerfe it into 
any Heterogeneous Liquor, and take 
it out again at pleafure without fpilling 
any of it. By which flight Expedient 
alone, I can decline feveral Difficulties, 
and domaiiy things, which, according 
to tuition jleur PaJchTs way, require a 
great deal of Trouble and Apparatus 
to be perform'd. 
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Lajlly^ In fuch Experiments where 
it may be of uk^ That there be a con. 
fiderable difparity betwixt the two un^ 
mingled Liquors^ we may (as is^bove 
ii'timated) iill:eadof fair water, imploy 

Oleum TarUfi fer dein^uium^ and tinge 

it with Eraitill or Chochineele 3 -from 
either of vvhichj but efpecially from 
the latter^ it will obtainc an exceeding 
deep Rediiefs : and where one would 
avoid firongfentsandoylinefs, he may, 
if he will be at the Charge , imploy 
oyle of Tartar fer deliqidmn, iiifkad of 
fair water, and highly K ed:ified Spirit 
df Wine, inftead of oyle of Turpentine. 
For thefe twoLiquors^though they will 
both readily mingle with water, will 
•not witli one another ; and if a great 
quantity of feme other Liquor be to 
be fubrtituted for Him pie water, when 
thefe Chymical Liquors are not to be 
had in plenty, one may imploy (as we 
have done) a very (Irong Solution made 



of Sca-fakj and filtred through Cap- 
paper : • this Brine being near about as 
Limpid as common water j, and farre 
heavier than it. And for a Curiofity, 
wc have added to the two lately men- 
tioned Liquors (oyle of Tartar^ and 
Spirit of Wine)fome oylofTurpentine, 
and thereby had three Liquors of diffe- 
rent Gravitiesjwhich will not by fhak- 
ingjbe brought fo to wiw^/^.as not quick* 
ly to part again j& retire each within its 
■ own Surface ; and by thrufting a Pipe 
with water in the bottom of it (placing 
alfoones finger upon the upper Orifice} 
beneath the Surface of the lowermoll: 
of thefe Liquors, and by opportunely 
raifing or deprefling it, one may fome- 
what vary the Experiment in a way not 
unpleafant, but explicable upon the 
lame grounds with the reft of the Phse- 
nomena mentioned in this Dilcourfe. 

• ■ 
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PARADOX. I I. 

That a liikcr Fluid may gaipitate or 

weigh ufon a hea'Vier, 

TKnow that this is contrary to the comi 
mon opinionanot only of the Schools, 
but ev'n of divers hodiern Mathematici« 
ans,and Writers of Hydroilaticks^fome 
of whom have abfolutely reje(fted this 
Paradox^ though they do but doubt of 
the truth of the former. 

But when I confider , that whether 
the caufe of Gravity be the pulfion of 
any fuperior fubflance^ or the Magneti- 
cal attraction of the Earth , or what- 
ever elfe it be, there is in all heavy Bo- 
dies , as fuch, a conftant tendency to- 
wards the Cencre, or lowermort parts 

of the Earth 3 I do not fee why that 

• tendency 



tendency or endeavour fhould be de- 
(Iroy'd oy the interpofition of any o- 
ther heavy Body; Though what would 
othcrwife be the effe(St of that endea- 
vour, namely an approach towards 
the Centre, may be hindred by another 
Body, which being heavier then it, 
obtains by its greater gravity a lower 
pbce I but then the lighter Body ten- 
ding downwards, mul\ needs prefs up- 
on the heavier that ftands in its way, 
and muft tosrether with that heavier 
prefs upon whatever Body it is that 
fupports them both , with a weight 
conliftingbf the united gravities of the 
more, and the lefs heavy Body. 

But that which keeps Learned Men 
from acknowledging this Truth, feems 
to be this. That a lighter Liquor Cor o- 
ther Body) being cnviron'd with a 
heavyer, will not fall down .but emerge 
to the Top ; vvhence they conclude, 
that, in fuch Cafes, it is not to be con- 

fidered 



fidexed as a heavy ^but as a Light Body. 

But to this I aiifwer. That though in 
Refpe(St of the heavier Liquor ^ the 
lefs heavy may in fome fence be faid 
to be light 5 yet, notuathilanding that 
relative or Comparative Levity ^ it re- 
tains all its abfoiute Gravity, tending 
downwards as rtrongly as before; 
though by a contrary and more potent 
Endeavour upwards of the contiguous 
liquor (whofe lower parts, if lefs refi- 
fled,are prelled upwards by the higher 
elfewhere incumScnt ; according to the 
Doctrine partly delivered already, and 
partly to be cleared by. the proof of the 
next propofition, ) its endeavor down- 
ward is fo furmounted that it is forci- 
bly carry 'd up. Thus when a piece of 
fome light wood being held under wa- 
ter, is let go and fuffer'd to emerge, 
though it he buoy'd up by the water, 
whole fpecifick Gravity is greater , yec 

ev n whilft it afcends it remains a heavy 

Body; 
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Body ; fothat the aggregate of the wa- 
ter & the afcending wood weighs more 
then the water alone would doe ; And 
when it floats upon the upper part of 
the water, as part of it is extant above 
the furface , lo part of it is immerll: 
beneath it , which confirms what we 
were faying, That a lighter Body may 
gravitate upon a heavier. 

And thus there is little doubt to 
be made but that if a man lland in one 
ofthefcalesof a Ballance with a heavy 
(lone ty'd to his hand, and hanging 
freely by his fide , if then he lift that 
weight as high above his head as he 
can , notwithllanding that the rtones 
motion upwards makes it feem a light 
Body in refpect of the Man whofe 
Body it leaves beneath it , yet it dos 
riot, either during its afcent or after, 
loofe any thing of its connatural weight. 
For the Man that lifts it up fhall feel 
its tendency downwards to continue, 

thonsli 
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though his forccabeiiig greater than that 
tendency, be able, not withftanding that 
tendency, to carry itup : and when it is 
aloft, it will fo prefs againft his hand, 
as to offend, if not alfo to bruife it ; and 
the Stone, and the Man that fupports 
it, will weigh no lefs in the Scale he 
llands in, then if he did not at all fup*. 
port it , and they were both of them 
wcigh'd apart. 

Likewife:, if you put into one Scale 
a wide mouth'd Glafs full of water, 
and a good quantity of pouder'd com- 
mon Salt ; and ir.to the other Scale, a 
Counterpoife to them both ; you may 
obferve, that, though at the beginning 
the Salt will manifeflly lie at the bot- 
tome, and afterwards by degrees be fo 
taken up into the Body of the Liquor, 
that not a grain will appear there ; yet 
neverthelefs (as far as I can judge by 
my Experiments) the weight in that 

Scale will not be dirainilhed by the 

weight 
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weight bf ti much Salt asls irtCeHant* 
iy either carried up^ or fvipported by 
tile relMefs motion of the diftolvin* 
Corpufcles of the water ; but both the 
one and the other> rallowiiip; for what 
may evaporate) will concurrently gra- 
vitate upon the Scale that the glais con* 
tainir^ them leans on. 

But of this more elfewhere. Now 
to prove the propofition by the New 
Method^ we have propos'd to our felf 
in this Dilcourfe. 

Take a /lender Glafs pipe, and ha- 
ving fuck'd up into it fair water, to the 
height of 3 or 4 Inches^ftop nimbly the 
upper Orifice with your finger, and 
irhmerfe the lower into a Glafs^^ill of 
oyle df Turpentine J till the Surface of 
the oyle in the Veflel be fomewhat ' 
higher than that of the water in the 
Kpe; then removing your finger ^ 
though the Pipe do thereby become o- 
pcn at both Ends, the water will not 
• ^ ' fall 
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fall dowflj beiiig hinder'd by the p'ref- 
furc of the oylc of Turpentine. As will 
be obvious to them that have attentive- 
ly confider'd the Explication of the 
former Paradox j there being but this 
difference between this Experiment and 
that there Explaind^.that here the wa-* 
ter is in the jPipe , and the oyle in the 
V eflei; whereas there the oyle was in 
the Pipe, and the water in the Vefl'el. 
And if you either poure more oyle in- 
to the Glafs,, or thrull the Pipe deeper- 
into the by Icj, you (hall fee that the wa-." 
ter will be buoyed up towards the top 
of the Pipe j that is, a heavier Liquor 
will be lifted up by a lighter. And 
fiuccj by the Explication of the firft 
Propofition, it appears, that the Rea*-J 
fbn why the Liquor is in this cafe rai$*4 
in the Pipe, - is the Gravity of the Li- 
quor that raifes it, we muii alloVv that 
a lighter Liquor in ffthie, niay by its 
gravity prefs againft a heavier,:' 

~ . E Mi 



I • ^rees very well with our Ex^ 
^'"^ ''f^i of this, and of cHe M 

i^cheoylc ill the always 
l^'aher cbap that ot the yztcr without 
Scc3off the oy Ic being Slighter ti- 
fltTor, ^greater height of it was reqiiir'd 
foinflAe an Aiqummum ; fo niour pre- 
Experiment, the Surface of the 
jpi(poi in the Pipe will alwaycs be 
lower than that of the oyle without it. 
jrt til fetohd For in the imaginiary plain * 
Fi,.rc. .^^^ Cylinder of water 

^ (j, contain'd in the Pipe J H, will, 
'y realbn of its gi;.eater gr^^vitj, prefs 
as nfiuch upon the part as the dilUird 
qyle (K J Ly) being a lighter Li- 
quor, can ^o upon the otiicr fia'rts of 
the fame fiippos'd plain E thoughi 
tlie oyle reach'd ta a. greater height a- 

bovc it: 

TThis fccond Paradox , we have Iii- 
thcrto been difcoutfing of, may be; al- 
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lo prov d by what wc fbrinerly deli-' 
v|erd,to make out the Truth of the' 
tuu-d mrt of the Lemma prcmifeci' 

• to thefe Propofitions. 

But becaufe this and^^e'formcr. 
Paradox are of ImportanceTnot only 
in thcmfclves but to the reft of this 
rreatife, and are likely ( in moft Rea- 
ders ) to meet with indifpofition enough 
to be receiv'd, I will fubjoyn in this 
place , a couple of fuch Experiments, 
as will not, I hope, be unacceptable • 
tliat I devis'd, the one to confirm thiJ 
lecond Paradox , and the other 
prove thefirft. 

Soflieof the Gentlemen now pre- 
fent may poffibly remember , that a. 
bout the eiid of the Year that preceded 
the two laft, I brought into thif place 

* ,^^^^^in new Inftrument of Glafs^ 
whereby I made it appear , that the 
upper parrs of water gravitate upon the 
owci- which I did by fu^ng a Body, 
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diet peif&tm d b|,3n ' 
«.aich thou^li tt , makes ^ J^^/ 
thpw niav be more eafuy pt6'-Mea> 
« well as d^i met ( though 

"mel feive tomakeout tne fame Truth, 
rimaUapplymyfelf todo|s to> 

pedientlam topi:oppie,uidu 

^'Sitee T caiH^eto^ iuj' 

«.,.^rtKnns to ISfe prov d 



i« . vJire6Sr!vfnl£^l- nave 

ri^u, r,uct,^ ram'on another oc- 
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ins , of fuch , Bubbles. ^Nan^ly thac 
the Bubble ;:^, |onn{^ . 

. mlty \Ym VVacer ; as loiig as 
this vvjiole aggregate ^of fevcral Bodyb 
is lighter then auecpal bulk of Wafer, 
it wiy^at;bjtiacafeit ^rows heavier, 
t^en fo much water j it mufta accordir;-g 
to the known Lavys of the Hydrofta- 
;eickSfrTi«jQcOarily;^ni;|f> (being noto- 
therwife fupported. ) Now when there 
is any competent pi^eflure rwhether 
produ^^'d by .weigtip or oth^fvyif^,^ u p- 

on (^e jWater,iii which thisBubble is for 
the jT^i^, part hiim&rsiy^idmk the 
glaf'S[i<v| firmBodyj& the watcr^chougb 
a X^ic^ypj^ithcr fuffi^rsnocornpreffion, 
or biAt jaRinconfider able one ^ the Air<; 
incKKicd iv-tta 3A\bble^ being a fpringy 
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aiwl very GompreiTible Body , will 
be compeU'd to fhrink , and there- 
by poilelTmg lefs Roomj then it did 
before, the cotitiguou s water will fu c- 
cced in its place ; which being ^ a 
body above a thoufand times heavier 
then aire , the Bubble will there- 
by bccoitie heavier then an iqoall 
Bulk of water , and coufequertly 
will fink : but if that force or pref- 
furebe remov'd , the Imprifon'd Aire 
will by its own Spring free it felf 
from the intruding water ; and the 
Aggregate of 13odySjthat makes up the 
Bubble, being thereby grown lighter 
then an equal bulk of watcr^thc fubfided 
bubble will prefently emerge to the 
Top. 

This Explication of the Caufes of 
the fmking of Bubbles agrees, in fome 
things, wlth'thc Doctrine of the Lear- 
iiedj efuites Kercher & ShcttuS:, and fome 
other writers, in the Acount they give 

of 



cf thofe two Expe^miertts that are 
commonly known by the came, the 
one of the Romane, the pthcr of the 
Florentine Experiments. But there arc 
allp particulars wherein I {who have 
neverarecourfc to a y^l^? Vacuij) dif- 
feiit from their Doctrine ; the princi- 
ples I go upoHj having invited and afli- 
fted me to make that Experiment, af- 
ford me fome new Phaenomena, which 
agree not with their Opinions, but do 
with mine : but I forbear to mention 
them here, becaufe they belong to a- 
ther Papers ; and for the fame reafon I 
omit fome accc ffion of Ludicrous Phae- 
nomcna ( as they call them, ) which I 
remember I have fometimps added to 
thofe, which our Induflrious Authors 
ha\'e already deduc'd from thofe Expe- 
riments. 

*Thefc things being ptemis'd, I pro- 
ceed to the confirmation of the feeond 
Paradox,by the foll<5\viiig Experiment. 

E 4 Take 
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Take a long glafs |Mpe, M'dWci 
therwife fxa&y ftop'i at one end^i 
open at tfe other ; Cwhofe Orifice if Ap 
benowider, then that it maybe conveis 
mentl/ftop'd with a mans Thumb, the 
S'.ubewillbe the fitter to exhibit fome 
other. Ph3&ndmena^->4iito. this pipe 
pour fuch^i quantity of common waT 
ter, as th^C there may be a foot, or hati 
ayard, or fome other competent part 
left unfiU'd, for the ufe to be. by and by 
mentipn'd. Then having poiz'd a glafs 
Bubble with a flendea: neck, in fuch a 
manner as that though it will keep at 
the Top of the water, yet a very little 
addition of weight wiU fufficc to fmck 
it, put this Bubble thus poii d into the 
Tube ; where it will fwim in the up< 
per partof; the. water, as^ long as it is 
let akno, but if you gently pouroylc of 
Turpeiidne upon itji^ i;fay gently to 
avad corrfbundijiig tlic Liquors) yon 
.will perceive. that, tfiDia while, the 
^ , ' Bubble 
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JBubblc will contique M^h^j^ wsijk; t>ut 
if pa cociintie pouring dii>;Dylj},dll it 
ha\ie attan'cl aiiiiracicnt, height above ^ 
thc'wacer, CwMch 'twill .be cafie. to 
poceivc, bceaufethofe two^ligubrs will 
keep tfaieinfelves diftirj^; )r' you fhali 
fee the , Bubble fubfide till it fall to the 
Bottom, and continue there as long as 
tbp oyi , remains at the height above 
the water, rr"-^-^ t'^. 

^Tihe Reafon^of this Phaenomenon, 
accgrdiiig to our Dodrine, is this, 
T'hatthe pyl of Turpentine, though ^ 
lighter Liquor then water, yet gravita- 
tes upon the fub'Jaceiit watery andby its 
preflure forces fome of it into, the cavity 
of the bubble at the open Orifice of its 
4ieGk^whereby the.Buble,which was be- 
fore but very little lefs heavy then an c- 
qualBulk of water,being by this aceefli- 
on made a little more heavyanull nccefr 
iarily {inck • andthe caufeof its fub? 
meruon, tiamcly the prelTare of th^ 
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oylc V ccaitinuing, it mufl: remain ac 
the bottom. 

And to confirm this explication I 
jhall addythat in cafe , by inclining the 
Tube or otherwife , you remove the 
Cylinder of oyl, or a competent part 
of itj c in cafe it were longer then was 
ncceffary ^ ) the Bubble will again 
emerge to the Top of the water ( for, 
as for the oyle^that is too light aLiquor 
CO buoy it up;) which happens only be- 
caufe the prefliire of the oyle upon the 
water being taken of, the Air, by vcrtue 
of its own fpring, is able to recover its 
former Expanfion , and reduce the 
bubble to be as light as 'twas., be- 
fore. 

And now we may proceed to that 
other Experiment, by which we late- 
ly promis'd to confirm the firfl: Para- 
dox. And in fomc regard this follow- 
i)^ Experiment has been preferr'd, as 
more urange, to that I have been reci^ 

ting. 
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ting. For it feem'd much lefs impro. 
bablej that of two Heterogeneous Li-^ 
quorSi the inferior {hould be prcfs'd up- 
on by The incumbent, which, though 
lighter, kept in an intire body above it, 
then that in water, which is a Homo- 
geneous Liquor, and whofe parts min- 
gle mort freely and exquifitely with one 
another, the upper part ihould prcfs 
upon the lower ; and that they wil I do 
fo, may appear by the Experiment it is 
now time to fubjoyn. 

Provide a long Tube and a poiz'd 
Bubble, as in the former Experiment, 
then having pour'd water into the 
Tube, till it reach above 5 or 6 Inches 
(for a determinate height is no way 
neceflary) above the Bottome, caft 
in the Bubble , which will not only 
fwim , but if you thruft it down into 
the water it will of it felf emerge to the 
upper part of it. Wherefore take a 

(lender Wand, or a Wire, or a flender 

glafs 



glafspipe^ 6r any fucfi Body that is 
long enough for your purpofe, and with 
it having thrufl: the'babblc bencathithe 
Surface of tht water, pour water flbw^ 

Iv intd thfe^ubeXvv^^^ Cavity will 
not be'fife^tift'd'by the rod or wirfe) till 
W frave" ihiWd a Cbbpetait he^ht, 
{which^ in my lallTryals, was about 
a Foot> or half aYard above tl^cbubt 
bk:) aiid you (hall fcCithat the bubble, 
>yhich before endeavour'd to emerge ^ 
will by the additional weight of the in- 
<:<imbent watcri be deprefs'd to the bot- 
tom of the Tube. After which you 
may fafdy remove' tHi wire, or other 
body that kept it fJdiftTiflhg.' For as 
the W^ighi 'of ' 'dtg Incumbent water 
was that which made it finck^- fo that 
'Wright continuing ^ ^iiq^ the - bubble 
will contimie at the bofccom. vlaaab, 
;Buti^t iti&not wichouc caufej that 
implay"awire> or fome fuch tbing, 
■ this ExperimejjtfiJ^^fe^iigb we -affirin 

it 



ic to be onely theiWeight of the Incum- 
bent waterathattqakes thcBttbble Tinck, 

Tubi, to thfiii^gtit lately mention'd^ 
or ev'i? to a greafiep, jf ^Qyiiiinpt ^lal^f 
ufe of, the Wuc^ it wouldiii9iJ[?r>;f 
turn ;/.becaiife that as fjajjjaig you pour 
in the water;, : ^lie. Bubble being left to 
ic' felfj ' will rife together with it; anS 
,fo, keepirg always near the upper part 
cf the water, it will never fufier the Li- 
quor tb befo high above itj as it muft 
bc;,,bcfore it can deprefs it. But to con- 
finny that 'tis phe weight of die Supe- 
rior water that fjnc^^ the Bubble, and 
keeps it at the Bottom S;iJ^iyou tak^pyt 
ofi the Tube 2l qoinj^tt^^t (^mu^i-qli 

that LigMor, an4 ip jtake of the. pref- 

fure;<if it frorp the BubbJf\o ,tfciSjiwJl 
prefently^ wirfiouoan^ o^jlielp, be- 
gin cofwim, »{4 regain, the Bpppr part 
of cheiwat^ij»)lwiience it anay plea- 
furc be prteCiEMEtated, by i^^rfi^ Wcfc 

' into 



mb&^ttvhc the water that was taken 
out of it. And thefe Confirmations^ ad- 
<fed to the former Proofs of the firft and 
fecond Paradoxes, being we conceive ! 
fuffieient to fatisfie Impartial Readers 
•f the Truth of them', we {hould pre- 
fefltly advince to the next Propofitionj 
if we did'fof tfiink fit to interpofe hfere 
z Scholium, 
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TT may perchance, be wofidred at, 
why, fince we lately mcntion'd our 
having made fome Tryals with oyle of 
Tartar £fr delitpiium^ wef did not in. the 
prefent Expcriment,in (lead of fair wa- 
ter, maRe ufe of that, it being a very 
nttfch heavier Liquor , and (though it 
may be incorporated with expr'efs'd 
byles^ unminglcabte in fuchTryals with 
oy le of Turpentine. But to this I an- 

fwer. 



iwcr. That ev ii iii fuch fleiider pipes, as 
thofe madCji^jcrf about the firll: Expe- 
riiheBt,! found mat oyk oi Tartar was 
poMCijous enough to now dowriitnougfi 
floivly, into the oyle of Turpentine at 
one fide of the immers'd Or ifice^whilft 
the oyle pafe'd upwards by it along the 
other fide of the pipe. And my kixjw*- 
ledge of this could not but make mc 
a little worxlera That fo Curious a pcr- 
foHi as Monfour Pdfchall, fhould fomc- 
wherc teachj That if a Tube of above 
1 4 foot long, and having its Orifice pla- 
ced 1 4 foot under water, be full of 
Quickfilver, the fluid Metal will not 
all run out at the Bottom of the pipe, 
though the Top of it be left open to 
the Aire, but wU[^|3e llop'd at a foot 
high in the pipe.' ^ jFor the Impetus, 
that Its fell will it* "^HOipJ^^b^bly 
makeit flow quit^out bf the pipeiAiid, 
not here% mention thofe Tryals of 

ours with Quickfilver and flender 

'"Tubes, 



Tubes, chat made me think this very 
improbable^ if we confider that the Ex*- 
pcrinienc will not fuccced with much 
more favourable circum{lances,betwixt 
oyleof Turpentine andoyle of Tartar^ 
though the heavier of thefe two Li- 
^ors be many tunes lighter than quick* 
filycr : It tempts me much to fufpe^ti 
that ^onjteur l^afchall never actually 
made the Experiment, at lead with a 
Tube as big as his Schcam wouldmake 
one guefs, but yet thcrught he might 
iiafely fet it down, it being very confc - 
quen^ ta thofe Principles, of whofe 
Triitih he was fully perfwaded. And 
indeed, were ic not for the impetus,. the 
Q-iicklilver would acquire in falling 
from fuch a lieighc, the Ratlocinatioii 
wex€ no way up worthy of him. 

But Experiments) that .ate but fpe- 
culativcly trii?, ftiould be propos'd as 
fiich, and m^y oftentimes fail in pra-^i 
<S:ile^ becaufct^ere may intervene dj- 

vers 



vers other things capable of making 
them mifcSrry, which are overlook'd* 
the Speculator ^ that is vvonc to 
compute only the confequences of. that 
particular thing which he principally 
confiders ; As in this cafe our Author 
ftems not to have corfider'd, that in 
fuch Tubes, as the Torricellian Expe- 
riment is wont to be made in, the larg- 
nefs of them would make them urfic 
for this Tryal. 

And I have known Ingenious men^ 
that are very well exercis'd in making 
fuch Experiments , complaine , that 
they could never make this of iWow- 
Jieur Tafchall\ to fucceed. In which 
attempts, that the fize of the Tubes 
much contributed to the unfuccesful- 
nels of the Tryalsj I jliall (without 
repeating what has been already inti- 
mated to that purpofe) in the fol- 
lowing part of this Difcourfc have 

'^3? • oppor- 



Qpportunky to iTianit'e!\ ; and withal 
to adde as Illuflrioas a proof of this 
GMT fecowd Paradox^ as almoft znj wc. 
have. yet given. 
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PARADOX III. 



That if a'^Body contiguous to the water he 
altogether y or tn fart , lower than, the 
highefi le'Vel of the J aid water ^ the low-' 
er pah of the Body will be prefs'd up* 
ward hy the water that touches H beneath » 

ripHis may be prov'd by whaJt te 
been already delivered in the JEx* 
plication of the firft Exper iimlt : Fox 
where evex we conceive the lovveft port 
of the Body, which is" either totally, or 
in partj immers'd in water^to bejthere 
the imaginary Superficies being be- 
neath the true Superficies, every part 
of that imaginary Superficies muft be 
prefs'd upwards, by vcrtue of the 
weight of the water incumbent on 



all the other parts oithc fame Super- 
ficies, and fo that pare of it, on which 
the immers'd Body chances to leane, 
mult for the fame Reafon have an en- 
deavour spvvards. Aiid'lf'that En- 
deavour be ftronger then that where- 
with the weight of the Body tends 
downwards, then (fuppofing there be 
no Accidental Impediment) the Body 
will be buoy'd or lifted up. Ahd though 
the Body be heavier then fo much wa- 
ter, and confequeiuly will fubfide, yet 
that Endeavour upwards of the water, 
that touches its lower part, is onely 
rendred inetfedtual to the raifing or 
fupporting the body, but not deflroy- 
ed • the force of the heavy Body be- 
ing from rime to time refilled, and re- 
tarded by the water, as much as it 
would be if that Body were put into 
one Scale, and the' weight of as much 
water, as is equal to it in bulk, were 
put into the other. 



To confirm this, we may have re- 
courfc to what we faid in the Explicati- 
on of the fecond Experiment, 
For in cafe the flender pipci ^* * * 
wherein the water is kept fufpcnded, be 
thruft deeper into the oy l=or in cafe there 
be more oyle pour'd into the Vefiel, the 
water will be impell'd np higher into 
the pipe ; which it would not be, if 
the oyle , though b Ik for bulk a light- 
er Body, did not prefs againll the low- 
er Surface of the water, (where, alone, 
the two Liquors are contiguous,) more 
forcibly then the water by its gravity 
tends downwards. And even when 
the Licpors rell: in an Alqinhyriunti the 
oyle continually prelTes upwards , a- 
gainO: the lower Surface of the water; 
fince in that continual endeavour up- 
wards confifts its'fconflant refinance 
to the continual endeavour that the gra- 
vity of the water gives it to defccnd. 
Aiid fince the fame Phcenomcnon hap« 

3? 3 P^^'^^ 



perisj whether we fufpend water in 
oyle, as in the fecond Experiment, oi 
oyle in water, as in the fir ft : it ap- 
pears, that the propofition is as well 
applicable to thofe cafcs,wherc the fu- 
ftein'd Body is fpecifically heavier, as 
to thofe where tis fpecifically lighter 
then the fubjacent fluid. 

Bat a further and clearer proof of 
this Do6lrine will appear in the Ex- 
plication of the next propofition. In 
the mean time, to confirm that part of 
our Difcourfe, where wc meiition'd the 
Refiftance made by the water to Bo- 
dies that finck in it , Let us fuppofe, 
in the annexed Figure, That 
the pipe E F contains an oyle Fi^, 4. 
fpecifically heavier then water, 
(as are the oyls of Guaiacum,of Cin- 
namon, or Cloves, and fome others,) 
and then, That the oyle in the pipe, 
and the water without, being at reft 
in an y^qutiihriumi the pipe be flowly 

rais'd 



rais'^, awards the Top of the Vtdtl. 
'Tis evident, from our former Do- 
(SrinCa and from Experience too^ . that 
there will run out drops of oyle, which 
will fall from the bottom of the pipei 
to that of the VeHel t but far more 
ilowly then if they fell out of the fame 
pipe in the Aire. 

j^Jow to compute how much the 
prelTure of the water againCl tlie lower 
parts of the drop amounts too, let us 
iiippofe the drop to be towhofe 
lowermoft part there is contiguous^ in 
any aiTignable place where "it fallsj the 
imaginary Superficies B J. 'Tis evi- 
dent. That if the drop of oyle were 

not there, its place would bf fupplied 
by an equal bulk of water which be- 
ing of the fame fpecifick Gravity with 
the red of the water in theVeflcla the 
Surface H J would be laden every 
where alike; and coi^fequertly r.o part 
of it would be difplac d. But now, 

V 4 ^^'^ 
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the drop of oyle being heavier then fo 
much water, that part of the imagina- 
ry fuperficiesjon wnich that drop leans, 
has more weight upon it, then any o- 
ther equal part of the fame Superficies; 
and confequertly , will give place to 
the defcending drop. And fmce the 
cafe of every other fuppos'd Surface, 
at which the drop can be conceiv'd to 
arrive in its defcent, will be the fame 
with that of the Superficies Hjf ; it 
will for the Reafon newly given, con- 
tinue falling till it comes to the bottom 
of the Vefiel which will fuffer it to 
fall no further. And in cafe the drop 
G were not, as we fuppofe it, of a fub- 
ftance heavier in fpecie then water, but 
jurt equal to it, the contiguous part of 
the Superficies HJ would be neither 
more nor lefs charged then the other 
parts of the fame Supeficics ; and the 
partlcan'd on would be neither de- 
prefs'd nor xais'd , btit the drop G 

would 
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Tvould continue In the fame placed And * 

fo we may prove, ( what is affirm'd byr 

^Tchmedes , aixi other Hydroftatical* 

Writers] That a Body ajquiponderant r 

in ffecie to water^will reft in any aflign-r 

able place of the water where 'tis put.? 

And (to proceed further] fnice, ifii 

the drop G were of a matter but sequi-i' 

ponder ant to water it would not finck« 

lower at all ^no more then emerge ^it^ 

follows, that though being heavier in^* 

ffecie then water, it will fall, yet the ^ 

gravity upon whofe account it falls, is- 

no more then that by which it fur-- 

mounts an equal bulk o'; water ; (fince * 

if it were not for that overplus, the re-j? 

fiflanceof the water would hinder it-- 

from falling at all : ) and confequeiitly,' 

itloofes in the water juft as much of* 

t AC weight it would have in the aire, as^ 

fomuch water,vveigh'd llkewife in the^:- 

fame aire, would amount to. 

Which is aPhyficall Account of' 
i. that 
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that grand Theorem of the Hycfix^fta^ 
tickSa which I do not remember that I 
have feen made out in any Printed 
Book, both folidly and clearly ; .The 
Learned Stevtms himfelf, to whom the 
later Writers are wont to rcFerj ha- 
ving but anobfcure (and not Phyfical) 
demonftration of it. ; 

And, becaufe this Theorem is not 
only very noble, but (as we elfewhere 
manifen:) very ufeful , 'twill not be a- 
mifs to add. That it may eafily be con- 
firm'd by Experiment. 

For if you take (for inftance) a piece 
of Lead, and hang, it by a Horfe haire 
(that .being fuppos'd very near aiqiu- 
ponderant to water ) from one of the 
Scales of an exadt Ballance; and, 
when you have put a jul\ Counterpoize 
in the other Scale , fuffer the Lead to 
linck in a veflel of water, till it be pcr- 
fedlly covered with it, but hangs free- 
ly in it , the counterpoize will very 

much 
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much preponderate. Aiid, part of the 
Counterpoize being taken out till the 
Ballance be again reduc'd to an jEdjui- 
lihriumy you may eafily (by fubdudting 
what you have taken out , and compa- 
ring it with the whole weight of the 
Lead in the aire) find what part of its 
weight it loofes in the water. And then 
if you weigh any other piece of the 
fame Lead, fuppofe a Lump of iz. 
ounces 3 and hang it by a Horfe haire at 
one fcale^you may be fure that by put- 
ing into the other fcalc a weight lefs 
by a twelfth part, ( luppofmg Lead to 
water to be as twelve to one ) that is 
eleven ounces ^ though the weights be 
farr from an ^o^uilibr 'tum in the Aire, 
they will be reduc'd to it v^^hcn the 
Lead is cover'd with water. 

The preflure of water agalnftthe 
lower part of the Body immers'd in it 
may be confirmed by adding ; That 

we may thence deduce the caufe of 

the 
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the emergency of wood and other Bo- 
d/es lightermen water ; which though 
a familiar EfJedt, I have not found its 
caufe to have been fo much as enquired 
into by many^nor perhaps to have been 
well rendred by any. If we fuppofe 
then that the pipe be almod flll'dj not 
with atincking but afwimmingoylcjas 
oyle of Turpentine^if^as in the firft Ex- 
periment jthe lower orifice be thruft un- 
der water, [to a far lefs depth then that 
of the oyle in the pipe ) ^d the upper 
be flovvly unllop'da the oyl will (as we 
formerly declar'd) get out in drops at 
tlie bottom of the pipe But to deter- 
mine why thefe drops, being quite co- 
ver'd and fur rounded with water, and 
prcfs'd by it as well downwards as up- 
wards, fhould rather emerge theb de- 
fcerd,I fliall not content my felf to fay, 
that water in jpecie heavier then this 
lind of oyle 3 For, befidcs that in fome 
cafes re're long to be mention'd) I have 

made. 



made the water to deprefs ev n this 
kind of oylcj and befidcs that 'tis not 
every piece of wood lighter iii fpecie 
then water that will jtiqat upon water, 
how fhalip^w joever it be ; The Quefti- 
on is how this prjepollent Gravity of 
the water comes to raife up the oylc, 
though there be perchance much more 
water, for it to break its way thorough, 
above it, then beneath it. 
. The Reafon then of the emerfion of 
Lighter Bodies in heavier fluids, fecms 
to be this ^ That the endeavour up- 
wards of the watetj contiguous to the 
lower part of the Body,is ftroi.ger then 
the endeavour downwards of the fame 
Body, and the water incumbent on it. 
As, in the former Scheme, fuppofing 
the Drop <j to be the oyle of Turpen- 
tine, and to touch the two imaginary 
and parallel plains H ^, K t ; 'tis evi- 
dent, that upon the lovvcr part of the 
Drop, N, there is a greater preffurcof 

water. 
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water, then upon the upper part of the 
fame Drop, M : becaufe that upon all 
the fu.rfacc K there is but an uKiform 
preHure of water ^ KBL^ and up- 
on all the parts of the furface' H 
there is a greater weight of water J H 
D I J except at the part N 5 for there 
the oyie being not fo heavy as fo 
much water, the oyle being expos'd to 
a greater preflure from beneath,then its 
own gravity (and that of the water in^ 
cumbentonit} will enable it torefift, 
mult neceflarily give way and be im- 
peird' upwards. And the Cafe bcii'g 
tlie fame between that 'and any other 
parallel' pfain, wher^fd^^ver we fuppofe 
it to be in its afcerit^it muft confequent- 
ly be impel I'd further and further 
upwards till it arrive at the Top ; and 
there it will fbatupon the water. Or, 
(to Explicate the matter without Fi- 
gures) when a fpecifically lightcrBody- 
15 immcrs'd under water^ it is prefs'i 

againCV: 
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againft by two pillars of water ; the 
pnc beaiiiig againtl the upper^ and the 
other agaiiill the lower part 5 and be- 
caufe the lengths of both thefe Pillars 
inuO; be com puted from the Top of 
the water 5 the lower part of the 
immers'd bou/ muft be prefs'd up- 
on by a Pillar longer then the up- 
per part by the thicknefs of the im- 
meis'd Body* and cotifequently mull 
be preis'd more upwards thai down- 
wards, , And by how much the greater 
dilparity of fpecifick Gravity there is 
betwixt; .the water and^jt^ic emerging 
Body> by lb tUii^h the fwifter C ceteris 
faribfSi) itwilL^og^^^be^npfc fomuch 
the,.j);^re will^^yre^lbe^^of preflurc 
upgn all the oth<^^ parts of the imagi- 
liaxy^iurfgce,^ S^JCfi, upon part that 
happens to Ciopt^uous to the Bot- 
tom of the a%i^ng Body. 

And upon tKe fame Grounds we may 
give (what wc have not yet met with] 
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a good folution of that ProblemCj pro- 
pos'd by Hydroftatical Writers, why, 
if a Cylindrical ftick be cut in two 
parts^the one as long again as the other, 
and both of them;, having beendetain'd 
under water at the fame depth, be let 
go at the fame time and permitted to 
emerge, t'le greater will rife fader then 
the Icfler. For fuppofe one of thefe 
Bodies, as O P, to be two foot high,and 
the other, ^R, to be half fo much , 
and that the lowermoft Surfaces of 
both be in the fame imaginary plaine, 
parallel to the uppermoll furface of 
the water and three foot diftant from 
it ; in this cafe there will be againft the 
lower part of each of the wooden 
Bodies a preflure, (from the laterally 
fuperior water) equal to that upon all 
the other parts of the Imaginary plain, 
whereto thofe Bodies are contiguous ; 
But whereas upon the upper furface of 
the fhorter Body, ^R, there will lean 



a pillar of water cwo foot high, the pil- 
lar of the fame Liquor that will lean 
upon the Top of the taller Body, P Oj 
will be but one foot hish • as the atten- 
tive confiderer will eaiily perceive. So 
that the wooden Bodys beiiig lighter in 
fpecie then water^ both of them will be 
impell'd upwards; but that compoun- 
ded pillar, (if I may fo call it ) which 
coniifls of one foot of wood and two 
foot of water- will by its gravity more 
refift: the being rais'd , then that which 
coiififls of two foot of wood and but 
one foot of water : fo that the caufe of 
the unequal celerity in the Afcenfion of 
chefe Bodys confifls chieflly, ( for I 
would neither overvalue nor exclude 
Concomitant Caufes ) that the diffe- 
rence of the preOure a^ainft the upper 
and lower part of each body refpeftive- 
ly is greater in one then in the other. 

And hence v^e may probably deduce 
a reafon of what we often obferve in the 

Q V'M: 
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Diftilktioft bf the oyles of Annlfleeds, 
(JloveS) andx^verfc Aromatick vegeta- 
bles, irt Limbecks by the intervention 
of water ; for otcentimes^ wheii the fire 
has notbeen well regulate-d , there will 
.come over, befides the filiating Oyle, 
a whitifli water 5 which will not in a 
long time become cleare. And as we 
haveelfwhere taught. That whitenefs 
to .procetd froiH the . numerous refle- 
xions from the oyly fubllance of the 
Concrete, by the heat of the fire bro- 
kei] intd innumerable little Globuls, 
and difpers'-d through the Body of the 
'water : fo'tbe reafon why this white- 
nefs contirivies fo long^ feems to be 
chiefly(iot: I mei^ion not fuch things^as^ 
the great furfaces that thefe little Glo- 
buls ha\e in refpeiSiof their 13alk}that, 
becaufe of the exceeding minutenefs of 
thefe Drops J the height of the water 
that prefles upon the upper part, is al- 
mort equal to that of the water that 

prelles 



preffes againft the lower part 5 fo that 
t/ie difference between thefe two prcf-» 
/Iires being inconfiderable, it has power 
to raile che Drops but very flowlvaCin,-* 
fomuch that upon this ground I aevis'4 
aMenllruurn^vvherewith I could mingle 
oyle in drops fo exceediiigly miflutc, 
tnata ev'n when there was but a few 
ipoodnh of the mixture, it would con- 
tinue whiti{h for divers whole days to- 
gether] though at lejigth they will e- 
ijierge j and th£ iboner, becaufe whilfl: 
the/ (wm up and dowu > as they fr^* 
qu^ncly chaiice to meet and ruw into 
Qiic aiK>ther , they compofe greatei? 
Dfops • which are (for the Reafow al- 
iGidy given^ lefs flowly iinpeird up by 
the wa ter : the Top of which, the 
Cfaymill, afiper a due time, is wont to 
€^Kinew oyl floating. But whether ,thi$ 

be any way applicable to the fwiiJjmii: 

pf the i^ifeyiibk particle* of corrode. 

mccaj^ m Jmtfmkp and other fato 

G 2 Men- 
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Menftruums , I muft not now (lay to 
enquire. 

One thing more there is^that I would 
point at before I difmifs this Paradox; 
Namely j that, for the fame Rcafon 
we have all this while dcduc'd j when 
the emergent drop, or any other Body, 
floats upon the Top of the water^it will 
fiiickjutl: fo far, (lie no farther^ till the 

immers'd part of the float- 
Fig. 5. ing Body be equal in Bulke 

to as much water as is c- 
qual in weight to the whole Body. For 
fuppofc, in the annexed figure, T to be 
a Cube of wood three foot high and 
'fix pound in weight j this wood, being 
much heavier then Aire, will finck into 
the water, till it come to an imaginary 
fuperficies, XJV, where. Having the 
p ofition newly defcrib*d,it will neceffa- 
rily acquiefce. For all the other equal 
parts of the Superficies, X, rf,^, be- 
ing lean d upon by pillars of water c- 



('85) 

qual in height to the part XA, or 

WBj if the whole weight of the wooden 

Cube be greater then that of as much 

water as is equal to the immers'd part, 

it muli: neceflarily f)nck lower, becaufe 

thefubjacait part of the Surface Cat 

FJwill be more charg'd then any of the 

Reft. And, on the other fide, if the 

Cube were lia,hccr then as much water 

as that whofe place the immers'd part 

takes up ; it muft by the greater pref- 

fureof the water upon the other parts 

of the imaginary fupeificies XW ^ then 

upon that contiguous to the wood, (as 

at F)be impell'd upward^til the preilure 

of the whole wood upon the part it 

leans on^be of the fame degree with that 

of the reft of the water^upon the reft of 

the fupcrficies: and co|)fequeritly be the 

fame with the water^ wliofe place the 

immers'd ravt of it takes up. The 

lightnefs of that immers'd part^ in 

refpedt of fo much water , being re- 

G 3 compenc'd 
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Jtompehc'd by the weight of the uh- 
immers'd part j which is extant a- 
bove the Superficies of the water. 
And we fee,that when a piece of wood 
fals into water, though, by the impe- 
tus it acquired in falling, it pafles 
through divers imaginary plains that 
lye beneath its due Ration ; yet the 
greater prefl'ure, to which each of 
thofe plains is expos d in all its other 
parts, then in that which is contiguous 
to the Bottom of the wood, dos quick- 
ly impel it up again, till, after fome e- 
liierfions and fubfidings,it reds at length 
in fuch a pofition, as the newly expli^ 
cated Hydroftatica-l Theorem afTjgnes 
it. 
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SCHOLIUM, 

1"^ His Ingenious Propofition (about 
. floating Bodys) is taught and 
prov'd after the manner of ^kthemati- 
aans, by the mofl (uhtky^r chimedes 

and his Commentators : znd we have 
newly be,en endeavouring to manifeft 
the Phyfical reafon why it mu(\ be 
true. But partly becaufe the Propo- 
fition ought to hold, not oi Jy in fuch 
intire and homogeneous Bodyes as men 
exemplifie it in ^ ( fugh as a piece of 
woodj or a Lump of wax) b it in all 
BodyeSjthough of a Concave figure, and 
made up of many Bodys of never fo 
differing natures ; (and perhaps fome 
of them joyn'd together only by their 
fuperincumbency upon ore another) 
and partly becaufe that aTruth, which 
is one of the main and ufefulleflof the 

Hy cjroftaticks, and may be of fo much 

impor- 



importance to Navigation^ has itio* 
yet C that I know of ) been attemt 
pted to be demondrated otherwife then 
upon Paper : it will not be amifs, 
for the fatisfaftion of fuch of thofe 
whom it may concern jas are not vers'd 
in Mathematical Dcmonflrations^ to add 
an Experiment which I made to prove 
It ^tdechanicaliy i as exactly as is ne- 
. ceflary for the fatisfadtion of fuch per- 
fons. 

After (then ) having imploy'd feveral 
Venels,fome of wood^ fome of Laton^ 
, and fome of other materials, to com- 
pafs what I defir'd ; we found glalTes 
to be the moll commodious we could 
procure. And therefore filling a large 
and deep glafs to a convenient height 
with fair water , we plac'd in it ano- 
ther deeper glafs^fhap'd like a Gobiet or 
Tumbler, tliat it might be the fitter for 
.fwimmine; and havin? fLirniflVd itfirfl: 
with Ballail, and then, for merryment 

fake. 
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fake, with a wooden Deck, by which a 
tall Mart, with a Sayle faften'd to ic, 
was kept upright ; we fraughted with 
wood, and by degrees pour'dSand into 
it, till we had made it finck juft to the 
Tops of certaine confpicuous marks, 
ID.;at we had faften'd on the outfide of 
the Glafs to oppofite parts thereof. 
Tiien obferving how high the water 
reach'd in the larger Glafs, (which by 
reafon of the Veflels Tranfparency 
was eafie to be feen) we carefiilly 
plac'd two or three markes in the 
fame level with the Horizontal Sur- 
face of the water ; and taking out 
the floating VeQel, as it was, with 
all that belong'd to it , and wiping the 
outfide dry, we put it iiito a good paire 
'of fcales, and having found what it a^ 
mounted" to, we weigh'd in a compe- 
tently large Viol (firft counterppiz'd 
apart" fo much water, (to agraine, or ^ 

thereabouts,) and pouring this water 

into 



into the large Glafs above mentioned, 
we found it to reach to the marks that 
we had faftened to the outfide of the 
Glafs, and confcqucntly to reach to the 
fame height to which the weight of the 
floating glafs, and all that was added to 
make it rcfemble a Ship,had made it a- 
fifc to. By which Experiment f w*"* wc 
tried jas to the eflential parts of it, with 
Vedels of differing fizesj fhapes ; and 
ladings too, as Wood, Stone, Quick- 
filver, &C.') it appears, that the float- 
ing Veflcl it lelf, with all that was in it, 
cit fupported by it, was equal in weight 
to as much water as was equal in 
balk to that part of the VelTel which 
was under water, fuppos'd to be cut of? 
from the extant part of the fame veflcl 
by a plain continuing the Horizontal 
Surface oF the water : flnce the weight 
of tlie floating Veflel, which rais'd up 
the water in the larger Veffcl to the 
greateft height it attain'd, was the fame 

with 



with the we^t of the water, which 
being pour'd into the larger vefleKwhen 
the other was taken out) rais'd the wa- 
ter therein to the fame height. We 
may alfo obtaine the fame end, by a 
fomewhac differing way, (which is the 
befl way in cafe the VefTels be too 
great . viz. to obferVc, firfl, by pour- 
ing in water out of a Bowie or Paile, 
or other Vcflcl of known capacity, as 
often as is neceflary to fill the great Vef- 
fel, or Ciftern, or Pond, to the Top 
r or to any determinate height requir'd) 
and, nextj letting out , or otherwife 
removing all that water, to put in its 
place the VefTel, whofe weight is to be 
found out. Thirdly, to let, or pourc 
in, water till the Vefl*el be afloat, and 
by its weight raife the External water 
to the heigjit it had before : And laftly, 
to examine how much this water, that 
was laft pour'd in, falls (hort in weight 



of the water that was in k atfirfl:, and 
afterwards remov'd. For this diffe- 
iciice will give us the weight of as much 
watcr^as is jequiponderate to the whole 
floating VelTeU whither fmall or great, 
with all that it cither carries or fulleins. 
The Hydroftatical Theorem we have 
been confideringj and the Experiments 
whereby we have cndeavour'd to con- 
firmj or illuftrate it, may (.Mutatis mu^ 
mdis) be apply'd to a Ship with all 
her Ballad, Ladings Guns, and Com- 
pany J it holding generally true. That 
(to exprefs the fence of the Proportion 
more briefly ) the weight of a floating 
Body^ is equal to as much water , as its 
immersed part takfs up the roomojJWhcncQ 
we might draw fomc Arguments in fa- 
vour of th? Learned vSjt|iP£Wf/j /for whofe 
fake it partly was that I annexed this 
Scholium) whoj if I mif-remember not, 
docs fomewhere deduce as a Corollary 

from 



f93) 

from certain Hydroftatical ^„ ^^^^^ 
Propol)tions,That a whole 
Siiip, and all that Belongs to it^ and 
leans upon it, pre0es no more nor lelis 
upon the Bottome it fwims over, then 
as much water, as is equal in bulk to 
that part of the Ship which is beneath 
the Surface of the water. 
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PARADOX IV, 

in the ./ffeenfion of water in Pumps ^ 
&C. there needs mthing to raife the 
Water 3 hut a comfetent weight of an 
internal Fluid. 

'T^His Fropofition may be eafily e- 
nough deduc'd from the already 
mention'd Experiments. But yec^ for 
further illurtration and proof, we will 
add that which follows. 

Take a flender Glafs-pipe, (fuch as 
was us'd about the firft Experiment) 
and fuck into it about the height of an 
Iflch of deeply tinned yyater; aiid,iiini- 
bly llopping the upper Orifice, im- 
nierfe the lower part of the pipe into 
a Glafs half fiU'd with fuch tindted 
water^ till the Surface of the Liquor 
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in the fupe be an inch (or as low as you 
would nave it) beneath that of the Ex- 
ternal water. Then pouring onoyle of 
Turpentine till it fwiin 3 or 4 Inches^Qr 
as high as you pleafe above the vvatert 
loofen gently your finger from the up- 
per Orifice of the pipe, to give the in- 
clofed Aire a littleiwercourle with the 
Excernal, and you (hall fee the tin<aed 
wacerviii the pipe, to be iiupcU up, 
not only higher then the Surface of the 
External water, but alraod as highas 
that of the External oyl,through which 
(it being tranfpaici-t and colourlefs) the 
,^ed Liquor maybe eafily difccrnVl. 

•Now in this cafe it can rbe preten- 
ded^That the afccnt of the water in the 
pipe proceeds from Naawes abhorrcn- 
cy of fi Vactttm^ {mct the pipe being 
fuU-df aire, and it5 Orifice unrtopp'd, 
thoughthe water ftiouldnot afcend, no 
daijger'of a^*rct«aj« vvouid enjbe ; the 
aire and the water remaining contigu- 
ous as before. The 
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The true Reafon then of the afcent 
of the water, in our cafe, is but this , 
That upon all the other parts of the I- 
maginary Superficies^ that paiTes by 
the immers'd Orifice of the pipe, there 
is a prefTure partly of water, and partly 
of the oyle fwimmiiig upon that water, 
amounting to the prellure of 4 or 5 in- 
ches of water ; whereas upon that part 
of the fame fuperficies whereon the Li- 
quor contain'd in the pipe leans, there 
is but the preffure of one inch of water, 
fo that the parts near the immers'd O- 
rifice muft neceffarily be thruft out of 
place by the other parts of water that 
are more prefs'd ; till fo much Liquor 
be impell'd up into the pipe as makes 
the prelTure on that part of the Imagi- 
nary Superficies, as great as that of the 
oyle and water on any other equal part 
of it : and then, by Vertue of the jEqui- 
Ithrium jiof ten mentioned) the water will 
rife no further ; and, by verme of the 

fame 
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fame /Ed^uUihrium yit will reft a little be- 
neath the Surface of th^ External oyle, 
becaufe this lafl: nam'd Liquor is Icfle 
heavy^ bulk for bulk, then water. 

And by this we may be affifted to 
give a reafon of the Afccnfion of water 
ill ordinary fucking Pumps. For as the 
oyle of Turpentine, though a lighter 
Liquor then water, and not mingleable 
with it, docs, by leaning upon the Sur- 
face of the External water, prefs up the 
water within the pipe, to a far great- 
er height then that of the External wa- 
ter it fdf : fo the Aire, which, though 
a far lighter Liquor then oyle of Tur- 
pentine, reaches I know not how many 
Miles high, leaning upon the Surface 
of the water in a Well, would prefs it 
up into the Cylindrical Cavity of the 
Pump,much higher then the External 
water it felf reaches in the Well, if ic 
were not hinder'd. 

JSIow that which hinders it .in the 

H " Pump, 



Pump, is either the Sucker^ which 
fences the water in the Pump from the 
preilure of the External aire, or that 
predure it felf. And therefore, all 
that the drawing up of the Sackerneeds 
to do, is, to free the water in the Pipe 
from the impediment to its Afcent, 
which was given it by the Suckers lean^ 
ing on it, or the pillar of the Atmo- 
fphcEres being incumbent on it^as in our 
Experiment, the fides of the pipe do 
fufficiently prote<S the water in the 
pipe from any preffure of the Exter- 
nal oyle, that may oppofe its afcent. 

And Jaftly , as the water in our 
pipe was impell'd up fo high, and no 
higher, that the Cylinder of water in 
the pipe was juft able to baEance the 
preffure of the water and oyle without 
the pipe ; fo in Pumps, the water does 
rile but to a certain height, as about 
35 or 34 foot : and though you pump 
never fo long j it will be rais'd no 

highers 
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higher; becaufe at that height the pref- 
jjure of the water in the Pumpa upon 
that part of the imaginary Superficies 
that paffes by the lower Orifice of it, 
is the fame with the preffure which 
other parts of that imaginary fuperfi- 
cies fuftaine from as much of the Ex- 
ternal water, and of the Atmofph$re, 
as come to lean upon it. 

That there may be cafes wherein 
water may be rais'd by fudtion, not 
upon the Account of the weight of the 
aire, bu t of its fpring , I h?ve elfewhere 
fhovvn ; and havii^ l&evvife in other 
places, endeavour'd to explicate more 
particularly the afcenfion of water in 
Pumps ; what has been laid already^ 
may fufficc to be faid in this place,' 
where 'tis fufficient for me to have 
fhovvn, That whither or no the . A' 
fcenfion of water may hxxte other caufes, 
yet in the cafes p^ropos'd, it n^eds no 

mgye chen the competent vyeight of 
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anExterhalFiuidjas is the Aire ; vvhofe 
not being devoid of gravity ^ the Co- 
gency of oor Experiments has brought 
even our Adverlarics to grant us. 
. ^ or confi rjii a dori of this , I will he re 
add^becaufe ic now' comes into my 
mind J (what might perhaps be elfe- 
where Yomewhat more properly men- 
tion'd} an Experiment that I did but 
lightly glance at in the Explication of 
the firft, and the Scholium of the fecond 

Paradox. 

In order to this I mud advertife. 
That, whereas I there took notice, that 
fome Ingenious men had complain 'd, 
thatj contrary to the Experiment pro- 
pbs'd by Monficur Pafchall, they were 
t]ot at all able to keep Mrcury fuf- 
pended in Tubes, however vfery (len- 
der, though the lower end were deep- 
ly immers'd in water, ' if both their 
ends were open : The Reafons of my 
doubtine, whether our'Ingenious' Au- 
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thor had ever made or feen the Expe- 
riment, were, not only that it had been 
unfuccesfully tryed, and feem'd tonne 
unlikely to lucceed in Tubes moreHeii- 
der then his appeared 5 but becaufe the 
Impetusawhich falling quickfilver gaiiis 
by the acceleration of motion it acquires 
in its defcent, muft in all probability,' 
be great enough to make it all runout 
at the bottom of aT^ubej open at both 
ends^^and fill'd with fo ponderous a Li- 
quor, though theTube were very n:iuch 
Ihorter then that propos'd by Movfmr 
Pafchali. 

This advertifement I premife to In- 
timate, that,notwithfl.anding the hope- 
leflnefs of the Experiment ,35 it had been 
propos'd and tried, I might have rea- 
fon not to think it impolTible to per- 
form, by another way, the main thing 
defir'd ; which was to, keep Quickfil- 
ver fufpended in a Tube, open at both 
ends, by the refiftanceof the fubjacent 

H 5 water. 
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water." For by the Expedient I 
going to propofe> I have been able to do 
it, even with a Liquor much lighter 
then water. 

Finding then, that even a very fhort 
Cylinder of fo ponderous a fluids as 
'Mercury J wouldj if it were once in fal- 
ling, defcend with an impetus not eafy 
to be refifted by the fubjacent Liquor, 
I tho jght upon the following Expedi- 
ent to prevent this inconvenience. I 
took a I lender pipe, the Diameter of 
whofe Cavity was little above the fixth 
part of an Inch, and having fuck'd in 
at the lower end of It fomewhat lefle 
then half an inch of Quickfilver, and 
nimbly ftopp'd the upper Orifice with 
my finger ; I thruft the Qinckfilver 
into a deep glafs of oyle of Turpen- 
tine, with a care not to unftop the up- 
per Orifice, till the fmall Cylinder of 
quickfilver was 18 or 20 times its depth 
beneath the Surface of the oyle. For 



by this means, .when I unftopp'd the 
pipe, the Quickfilvej: needed not (as 
otherwife it would] begin to fall, as 
having a longer Cylinder then was re- 
quifite to make an ^([wilthrium with 
the other fluid. For by our Expedi- 
ent the preffure of the oyle was already 
full as great, if not greater, againfttlie 
lower part of the Mercurial Cylinder, 
as that which the weight of fo fhort a 
Cylinder could exercife upon the con- 
tiguous and fubjacent oyle. And ac- 
cordingly, upon the removal of my fin- 
' ger, the Quickfilver did not run out, 
but remain fufpended in the lower part 
of the pipe, And as, if I rais'd it to- 
wards the Superfic ies of the oyle, the 
Mercury would drop out for want of 
its wonted Counterpoize j fo, if I thrufl: 
the pipe deeper into the oyle, the in- 
creas'd preflure of the oyle would pro- 
portionably impell up the Mercury to- 
wards the higher parts of the pipe, 

H 4 ^^^^^ 
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which being again a little, and but a 
little, rais'd, the Qiiickfilver would fall 
down a little nearer the bottom of the 
pipe : and fo, with a not unplcafant 
fpe^taclejthe ponderous Body of quick- 
filver was made fometimcs to rife, and 
fometimes to fall ; but ftill to float up- 
on the Surface of a Liquorjlighter tlien 
common Spirit of Wine it felf. 

But, befidts that the Experiment, 
if the maker of it be not very careful, 
may eafily enough mifcarry, the diver- 
tifement it gives feldome proves laftr 
ing ; the oyle of Turpentine after a 
, while infinuating it felf betwixt the 
fides of the pipe, and thofe of fo fliort 
a Cylinder of ^/lercury, and thereby 
difordering all. And therefore, though 
I here mention this Experimert, as I 
tryed it in oyle of Turpentine j becaufe 
chat is the Liquor I make ufe of all a- 
long tficfe Paradoxes ^ and becaufe alfo 

I would flievv that a lighter fluid then 

w<iter^ 



water, (and therefore why not aire, if 
its height be greatly enough incrcas'd?) 
may by its weight and preflure, either 
keep the Mercury fufpended in pipes, 

f or even raise it in them : Yet I found 
water (wherewith I fill'd tall glaflesj 
a fitter Liquor then oyle for the Expe- 
riment ; in which though I fought, and 
found fome other Phj^nomena, yet be- 
caufe they more properly belong to a- 
iiother place, 1 fhall leave them un- 

' mention'd in this. 

And fince Experience (hews us, that 
a Cylinder of Mercury, pf about 30 
Inches high, is equiponderant to a Cy- 
linder of water of about 33 or 34 foot 
high; its very eafie to conclude. That 
the weight of the External aire, which 

) is able to raife and keep fufpended 3 3 or 
34 foot of water in a Pump , may do 
the like to 29 or 30 Inches of Quick- 
filycr in the Torricellian Experiment. 

PARA- 
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That the fremre afan External Fluid is 
able to keep an Heterogeneous LiqaorJ a* 
ffendeA at the fame heivht in fenperat 
'Fifes, though thof ? Ptps he of tery 
different Viameterri^ 



*TrH E contrary of this Propofition 
' is fo confidently aflerted and be- 
lieved, by thgfe Mathematicians, and 
others, that favour the Dodtrineof the 
Schools i That this perfwafion of 
theirs fcems to be the chief thing, that 
has hinderd men from acknowledging, 
that the Quickfilver h the To^ricfellian 
Experiintnt may be kept fufpended by 
the Counterpoize of the external aire. 
And a famous writer, that has lately 

treated^ 
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treatedaas well of the Hydroflaticks^as 
of the Phaenomena of the Torricellian 
Experiment, dos rely fo much upon the 
falfehood of our Paradox, That,laying 
afide all other Arguments, he contents 
himfelf to confute his Advcrfaries with 
one Demonllration (as he calls it)groun- 
ded on the quite contrary of what we 
here aflert. For his Objection runs , 
to this fence. That if it were the 
preffure of theEjctemal Aire, that 
kept the Quickfilver fufpended in the 
newly mention'd experiment,the height 
would not (as Experience fhews it is) 
be the fame in all Cylindrical pipes, 
though of very differing Bores. For, 
fuppofing the height of the Mercarial 
Cylinder, ift a Tube of half an Inch 
Diameter J to be 29 Inches ; 'tis plain, 
that a Mercurial Cylinder of the famc^ 
height, and three Inches in Diameter, 
mufl weigh divers times as much as the 
former ; and therefore the prefl'urd 



(lozy 

of the External aire^ being but OTeand 
the fanie,if it be a juft Counterpoize to 
the greater Cylinder^ it cannot be fo to 
the lefs 1 and if it be, able to Keep thC' 
ooe fuipended at 29lnches it mud be a- 
ble to keep the other^f}ifpended at a far 
greater height^which yet is contrary to 
expenence. And indeed this Objection 
is fo fpecious,That;,though Idfewhere 
have, already anfwer'd it,both by reafon 
and Experience, as far forth as it con- 
cerns the To|rricellian Experiment ; 
Ye'tatoihew the raiftake on which it is 
grounded 3 it. may be very well worth 
while to make out our propofcd Para- 
<Jox, (as that whofe truth wHl fuffici- 

\ cntly difprove tliat erroury by ihewing 
both that the AiTertion is- true , and 

■ wtjitiiiuftbe lb. 

Provide then a more then 
ordinarily j. wide ' mouth'H ..^^ 
Glafs , deer J and of 'a Convenient 
depth • ii^to which having put a con- 
venient 



vcnlent quantity of wafer/ ^deeply 
ting d with Bra7.il or fome other Pig- 
ment, fit to the Orifice k broad but 
thin Gork, in which^by burning or cut- 
ting, make divers round holes of very 
dittering widenefles ; into each of 
which you may thruft a glafs Cylin- 
der^ open at both ends, and of a fize fit 
for the hole that is to receive it ; that 
fo the feveral pipes may be imbrac'd 
by thefe feveral holes; And, as neare as 
you can, make them parallel to one 
another , and perpendicular to the fu- 
perficies of the water , into which they 
are to be immers'd. But w? muftnot 
forget, that,- befides thele holes, there 
is ail aperture to be made in the fame 
Corke (it matters rot iri^ch of wHat fi- 
gure or whereabouts] to receive the 
nender end of a glafs Funnel ; by 
which oyl may be convey 'd into the 
vefTeUwhen it is ftopp'd with the Cork. 
And iri the (lender part of this Fumel' 



we 
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yje ufe to put fome Cotton- week, to 
break the violence of the oyl chat is to 
be pour'd in , which might elfe dif- 
order the Experiment. All this being 
thus provided, and the Cork (furnifli'd 
with its pipes) being fitted to the Ori- 
fice of the Ve0el ; if at the Funnel you 
pour in oyl of Turpentine, and place 
the Glafs betwixt your eye anci the 
Light 5 you may , tnrough that tranf^ 
parent Liquor , perceive the Tindted 
water, to be impell'd up into all 
the pipes , 'and to rife uniformly in 
them. And, when this tindted Li- 
quor has attain'd to the height of two 
or three, oi: more Inches , above the 
lowermoll: Surface of the External oyl- 
if you remove the Funnel, ( which yet 
you need not do, udefs there be yet 
pyl in it,] you may plainly perceive the 
water to reach as high , in one 
of the linaller pipes, as in another three 
or four times as great j and yet the 

water 



water in the fevcrat pipes ( as 'tis evi- 
dent) is fuftain'dj at that height above 
the kvel of the other water , by the 
preflureor counterpoise of theexten^al 
oyle ; whitjh therefore being lighter in 
fpecie dien water, will have its Surface 
fomewhat higher without the pipes, 
tl\en that of the Tin^ted water with- 
in them. And if by the A^rture, that 
receives the Funnel, you immerfe, al- 
mofl to the Bottom of the oyle , the 
fhorter leg of a (lender glafs Syphon, 
at whofe longer Leg you procure by 
Suction the oyle to run out ; you (hall 
perceive. That, according as the depth 
and preflure of the External fluid de- 
creafes , fo the water in the pipe will 
fubfide ; and that uniformly , as well 
in the lefler as in the greater pipes. 

The Reafon of this is not difficult 
to be render'djby the Doctrine already 
deliver 'd. Foe fuppofe E F to be 
the Surface of the water , both within 

and 



znd without the pipes^ before any oyle 
was poured on it : if we then fuppofe 
the oyle to be poured in through the 
Funnel, its lightpefs in refpeft of wa- 
ter, wherewith it will not mingle , will 
lieep it from getting into the cavity of 
the pipes N ; and therefore 

fpreading it felf on the outfide of them 
. aboveait muft neceflarily^by its gravity, 
prefs down the Superficies of the ex- 
ternal water, and impcll up that liquor 
into the cavities of the pipes. And if 
we fuppofe the pouring on of the oyl to 
be continued till the uppermoft furface 
of the oyl be raifed to G H, and that of 
the external water deprefs'd to / 
( or thereabouts, ) an imaginary plain 
pafling along the lower Orifices of the 
pipes ; I fay , the tin(^ted waters in 
the pipes ought to have their upper- 
moft Surfaces in the fame level , not- 
withftanding the great inequality of 
their Bores.For that part of the Surface 



IK, which is comprehended wicfiiri 
the Circular Orifice of the greateft 
pipe L, is no more charged by the in- 
cumbent water, then 'any other partj e- 
(jual to that Circle of the fame Imagi- 
nary Superficies, is by the water or oyic 
incumbent on it ; ( and confequently, 
no more then the part comprehended 
within the circle of the fmall pipe N, 
is by the water contain'd in that fmall 
pipe ; ) the external oyle having as 
much a greater height upon the Super- 
ficies / then the water within the 
pipCj as is requifite to make the two 
Liquors Counter- ballance each other, 
notvvithflanding the difference of their 
fpecifick Gravities. And though the 
pipe L were twice as bigg, it would 
Charge the fubjacerx plain IK no 
more, then thepreflure of the oyle on 
the other parts of the fame imaginary 
Su r f ace is able to refill;. And yet this 
preflure of the External oyle ought not 

I ' to 



to be able to raife the water in the 
llenderpipe N, higher then the Sur- 
face ^ in the fame Level with the 
Surface O. For, if the water were 
higher in the fmall pipe ; beirg a hea- 
vier Liquor then oyle ^ it mul\ prefs 
upon t bat part of the Surface I Kjit 
leans on, with greater force then the 
external oyle upon the other parts of 
the fame phin i K ; and therefore with 
greater force then the weight of the 
External oyle could refifl:. And con- 
fequentlya the water in the flender pipe 
mufl: fubfide^till its Surface be inferiour 
to that of the External oyle ; fince^, till 
then J the difference of their fpecifick 
gravities cannot permit them to rell in 
an jEc^uihbrtum, To be fhort ; It is 
all one, to the refiftance of the exter- 
nal oyl, how wide the Cylinder is 
that it fupports in the pipe 3 provided 
the height of it be not greater in re- 
fped of the height of the oyl, then 

the 




fn5) 

the difference of the refpediive Gra- 
vities of thofe two Liquors requires^ 
For, fo long the preflure of the Cy- 

) Under of water will be no greater ^ on 
that part of the Imaginary Superficies 
which it leans up6n , then the preflure 
of the external oyle will be on all the 
other parts of the fame Superficies; 
and confequcntly^ neither the one ^ nor 
the other of thofe Liquors will fub- 

} fidej but they will both reft in an yE- 
qmlwrium. 

But here it will not be amifs to note^ 
Firft^ that it is not neceflary that the 
Glals Cylinders L^M^N^ ftiouldbe 
all of the fame length; fmce, the lower 
Orifice being open, the water will rifc^ 
^ to the fame height within thcm^ whe- 
ther the parts immers'd under the 
water be exactly of the fame length or 
no. 

And Secondly, That throughout all 
thisDifcourfej and particularly in the 

I 2 Expli- 
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Explicatioiiof this Paradox ^ we fup- 
pofe, either that ttm llendercft pipes, 
that are imploy'd about thefe Experi- 
ments, are of a moderate fe, and not 
exceeding fmall j Or that, in cafe they 
be very fmall, allo\Svance be made in 
fuch pif>^s^for this property , That 
water will rife in them to a greater 
height, then can be attributed to the 
bare Counterpoize of either the water 
or the oyle, that impels it upwards and 
keeps it fufpended. But this difference 
is of fo little moment ill our prefent In- 
quiries, That we may fafely negledt 
it, (as hereafter we mean to do ) now 
wehav^'t2ken this notice of it for 
prevention of miftakes,it\i A'. 

,..>i\ ft^V^'V 
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^oabfiPAR ADOX YI, 

If a Bo^y he placd ujidcr water ^ with its 
' '^ppcrnioji Surface parallel to the Ho- 
riZjon ; how much water foeDer there 
may he on this or thit fide ahoDe the 
Body y the dtreft frejfure fu(latnd hy 
the Body ( for we now confider not the 
Lateral nor the rccoyhng prejfure ^ to 
which the "Body may he expos d if quite 
enrirond with water ^ is no more then 
that of aColumne ofwatcr^ having the 
HoriZjontal fupcrfcics of the "Body 
for its Bafisy and the perpendicular 
depth of the water for its height. 
Jndfo likcwifey 
If the water that leans upon the Body 
he contain din fi^es open at hoth ertds 
the prejfure of the water is to he ejlma- 
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ted by the weight of a pillar of wa^ 
Ufy whofe Bajis is e/jual to the lower 
Orifice of the fipejiwhich we f '^pfofe to 
he parallel to the Horiz^on] and its 
height equal to a perpendicular reaching 
thence to the ton of the water though the 
•pipe he much inciind towards the Hori- 
sjon, or though it he irreguldrly fhapd, 
and much hroader in f me parts ^ then 
the faid Orifice, 

STeVinus, in the tenth Proportion of 
his Hydroftatical Elements, ha- 
ving propos'd in more general terme^ 
the former part of our Paradox, anne- 
xes to it a Demonftration to this pur- 
pofe. 

Having firfl fuppofed JBCD^ 
to be a folid Rectangular figure of 
water, whofe Bafis B F is parallel to 
the Horizon , and whofe height G E is 
a perpendicular let fall from the up- 
permolt Surface of the water to the 

lower- 



lowermofl: ; HisDemonftration is thisj 
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If the Bottom E F be charged with 
a greater weghtthen that of the wa- 
ter G H F that furplufage mull 
come from the ad ioynlng water • there- 
forCj if it be podible^ let it be from the 
water J GE D,& HBC F;which gran- 
ted, the Bottom D E will likewife have 
a greater wQight incumbent on it, up- 
on the fcore of the neigbouring water 
G HF E , then that of the water 
AGED, And 3 the reafon being 
the fame in all the three cafes^ 
the Bafis F C mud fufteine a grea- 
ter weight, then that of the wa- 

I 4 ter 
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ter HBCF. And therefore the whole 
bottom DC, will have /a.' greater 
weight incumbent on ic/hen that of the 
whole water J B C D; which yet 
U B C D. being a red;angular Body) 
would be" abfurd. A^^d by die fame 
way of reafoning you may evince. That 
the Bottom B F fiillains no lefs a 
weight, then that of the water GHFE. 
And fo/ince it fuilains neither a greater 
-weighty nor a lefs, it muft fuftein juA 
as much wei^rht as the Columne of 

water GHFE. 

This Demonflration of the Learned 
Stroims may well enough be admit- 
ted by a Naturalitl (thougli, accord- 
ing to fomf Jiypothefes touching the 
Caufe and Nature of Gravity, it may 
faile of Mathematical .e^acftnefs and 
by it may be confirm 'd the firfl part of 
our propos'd Paradox. And fome 
things annexed by Swvinus to this De* 
mondratioji, ijiay be alfo apply 'd- to ' 

cojntenancc 



coufitenance the fecond. 'Biit^&iite 
this is one of the noblefl aricl: tf ifef^llert: 
Subjeas of the Hydrortatick'st^^c 
think it worth, vM\c to illuftrate^ after 
our manner, each d^the two "parts of 
our .Paradox by'^-a' fenfible 'Exi5eri- 
ment. ^> 3: • " ■ • - . ' 

Firft then^Takc a flenderGMs<]pipe» 
of an cvenBorejttffii'd tip'ac one end like 
itheannexed Syphon^ - . Intof tlSsr^^^. - ^ 
*Sy phofffitek oyl of IPurpentifie ^^"^ 
•till; the rli-qiiov-haVe'M'd thefhorter 
leg,an<ibe rais'd t af'-^Ifiches in the(loi]- 
ger.^ ^y^cdniiinbty ftoppirg th^s upper 
Orifice - wich :yottf --finger, •thrUu th^ 
lower parti of the>;^yphon.fo fa«e into 
a deep 0iafs full' of- -Water, TJbat the 
Surface Orihe oyle in the longer leg of 
the pipCj may be biit a little higher then 
that of the External water 5 and, upon 
the removal- of your finger, you will 
;find the Surface of the oyle to vary but 
little J or not at all, its former Station. 

And' 



. j« if voii then thma the pipe a 
^ A^^ncr. you will fee the oyle in 

/ jtaftefWardsypu geotly raile the 
dpe toward the top of the water, you 
^[ll fee the oyle not only regain its 
former flacion, but flow out by de- 
irrees ii^ drops that yviW emerge to the 
.x<?p ^ wacet. iNow/incc the wa- 
ter was able, ab firft,to keej? the oyl^in 
f he longer legof thepipe/ufpended no 
Jiighef, theft it would have been kept by 
aCyliiider of vvater equal to the Ori- 
|ice crf'ihe (borter leg of the pipe, and 
jeachiiig' directly .thence to the Top of 
the, vvater ; (as maybe eafily tried, by 
making a Syphon, where the Ihorter 
may be long enough to contain fuch 
a Cylinder of water to counterpoize the 
oyl in the longer;) & fince,when once, 
by the raifmg of the pipe, the height 
of the incumbent water was lellen'd, 
the oyle did more then Counter-bal- 

lance 



lance it ; (as appears by Its flowing 
out of the Syphon;] we may well con- 
clude ; That, though there were in 
the VeiTel a great deal of water, higher 
then the immcrs'd Orifice of the Sy- 
phon, (and it would be all one, though 
the Syphon were plac'd at the fame 
depth in a pond or lake ; ) yet, of all 
that waterj no more did gravitate up- 
on the Orifice, then that which was 
plac'd dire6:ly over it; which was 
luch a pillar of water , as the Paradox 
defcrlbes. 

And, by the way, vve may hence 
learn; That though^ yvater be not in- 
cluded in pipes, yet it may prefs^ as 
regularly upon a fubjacent Body, ^s if 
it were. And therefore vve m^y well 
enough conceive a pillar of water, in 
the free water it felf, where there is 
nothing on any fide , but the contigu- 
ous water 3 to bound the imaginary 
pillar. 

Buc 



"But I had forgot to add. That the 
f^fft paft 'of our Paradox will hold^ 
not quiy wl^en the water, luperior to 
the Body, it preffes upon, is free • but 
affo, wh^n it is included in Velfels of 

never foXf^^n^ii^ty^^i^^!^^^"^^?^^^^'^''^ 
(h^pe. tofjif youf6'fifaitiethejhorter 

leg of a Syphon, that it may expai]d1t?s 
Mi into a funnel, like'that of Ffnl5! cm- 
ptoy'd abdlit'iinl proof of the foregoing 
(fifths Paradox; (for which purpofe the 
legs maft be at a pretty dillance from 
each other:] though you fill thatFun- 
fiel with water, -the oyle in the longer 
and flender leg of ' the Syphon will be 
able to rcfift the preflure of all the wa- 
ter, notwithftahding the breadth of the 
upper part of the funnel. So that, ev'n 
in this cafe alfo, the Surface of the oyle 
tefc longer leg, will be but a little 
higher theif that of the water iri ' the 



For further Confirmation of this • • 



w^/Caw^y. to l;>e made a.SypJion, fo 
iha^yj^tJiat one ofi.thgjkgs tvvhich 
e J^gyallcU and of^^j^ lame Bore,) 
had jlp the ipj^l of it a Spharre of 
Gl*fe)^fave that it communicated witd 
the upper and lower parts of the fame 

In the uniform leg of the Syphon, 
we put a convenient quantity of oylc 
of Turpentine, and into the other, as 
much water as fill'd not orily the low- 
er part of it, but the Globular part too. 
AD,d yet we did not find, that all this 
wat9v.was able to keep up the oyle in 
the uniforn^.ieg, at a greater height 
then if t,^p leg di.at coi;^t;^in'd the water 
had been uniforg^i^qp^l^^^i^chof the 
yjmfi} tfie Sl9fe as w^s^iipf dire^- 
ly Wer the lower Orifice. 9fjt^ ^^9g 
fupported by the lateral par% (if I may 
lb call them) of the fame Globe. And, 
if that leg were, inftead of water, fiU'd 
with oyle J and the uniform leg with 

water • 
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water ; notwithftanding the far grea- 
ter quantity of oyl ^ that was neceflary 
to fill that leg, whereof the hollow 
fphaere was but a part ; the water in 
the uniform leg would not be keptup, 
fo much as to the fame height with the 
oyle in the mifhapen leg. 

But to make this matter yet the 
more clear, we caus'd a Syphon to be 
made of the Figure ex- , t?- 
prds d m the adjoynmg ^ ^ 
Scheme ; into which having pou- 
red a convenient quantity of Mercury, 
till it reach'd in the ihorter leg C D, 
almoft to the bottom of the Globulous 
part E , and in the longer leg ^ to 
an equal height : We afterwards , 
poured a fufficient quantity of water 
into the faid longer leg ^B, which 
drove away the Quickhlver, and im- 
pell'd it up in the fhorter leg till it 
had half, or more then half, fill'd the 
Cavity of the Globular part B- [which 

. yet 



yet we did not wholly fill with Quick-? 
filver J becaufe the Tube A B was not 
long enough for that purpofe; } and 
then we obferv'd, that, notwithfland- 
ing the great weight of ( that Body, 
which is of all Bodies^ fave one, the 
moft Ponderous) Quickfilver, which 
was contain'd in die lower part of the 
fame leg of the Syphon, the furface of 
the Quickfilver H G, was impell'd up 
as high by the water in the Leg A B, 
as the difparity of the fpccifick weights 
of thofe two Liquors (whereof one is 
about 14 times as heavy as the other) 
did require : So that it appear 'd not, 
that, for all the great weight of 
Quickfilver, coiitain'd in the Globu- 
lous Cavity there prefs'd any more 
upon the flender and fubjacent part 
B (? of that leg, then as much as was 
plac'd directly over the lower Orifice 
of the faid Cavity iS.So that the other, 
and lateral parts of that Mercury, be- 



ii^'ftfppbrted by the concave fides "of 
the Glafs, whereunto they were con- 
tiguous, the water in the leg A ap- 
pear 'd not any . more preiVd by the 
quickTilver, then if the leg CD had 
been^as well as the other,of an uniform 
bignefs ; and, by this means, if we had 
made the hollow Globe of a large Di- 
ameter^ a fmall quantity of water,pou- 
red into the leg J "B, might have been 
able to raife a quantity of quickfilver 
exceedingly much heavier then k felf. 
But then lo little water can raife the 
quickfilver^in fo broad a pipe,but to an 
inconfiderable height. 

To make out the fecond part of our 
Paradox by an Experiment , we took 

three Glafs-pipes ; the one 
F/?. 10. made like a Bolt-head, with 

a round Ball and two oppo- 
fite Stemms ; the other was an irregu- 
lar pipe, blown with an Elbow,where- 
with it made an Angle j and the third 
f- / ' was 
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was as irregularly fhap'd, as I could 
get it blown ^ being in fome places 
much broader^ and in fome much nar- 
rower then the lower Orifice of it. 
And thefe two la(\ nam'd pipes had 
their upper ends foinferted into holes, 
made fit for them in a broad piece of 
Cork^.that, when they were immers'd, 
they made not right Angles^ bat very 
oblique ones, with the Horizontal Sur- 
face of the Liquor. The other Glafs 
likewife, which confifted of . a great 
Bubble^ and two oppofite pipes, was 
faftened to the fame Cork, which ha- 
ving before hand been made fit for a 
wide mouth'd glafs of a good depth, 
and half fiU'd vvith-water, was thruft: 
as a ftopple into the mouth of the faid 
glafsj fo that the water afcended a pret- 
ty way into each of the three pipes by 
their lower Orificcsj which as well as 
the upper we left open ; Then a good 
quantity of oylc of Turpentine beini 

K pour 



pour'd into the fame VefTelj through 
afaiinel, the water was by the incum- 
bent oylc impeU'd up to the height of 
2 or 3 Inches in each of the three pipes. 
Wiiich arg'-iesa that, notwithftanding 
their being fo unequal iv, bignefs , and 
fo irregular in fhape,(inromuch that we 
guefs'd one of them was lo or 12 times 
greater in one part, then in another, 
or then it was even at the Orifice) the 
water, contain d in each of thcm,prefs'd 
upon its lower Orifice no more ( I do 
not add, nor no lefs) then it would have 
done if it had been a Cylinder, having 
the Orifice for its Bafis, and the per- 
pendic liar depth of the water andoyle 
above, for its height. For in cafe each 
of the pipes had contein'd but fuch a 
Cvlirider of warer, that water would 
ncverthelefs have had its uppermoft 
Superficies at the fame height : and 
on the other fide, it would have been 
impeird up beyond it, if its weight did 
T not 



not as (Irongly endeavour to deprefs 
tlie immediately fubjacent water,aschc 
predure of the External fluids endea- 
vour'd to impel it up. 

And fince the height of the water 
was about the fame in the feveral pipes, 
though two of them, being very much 
inclin'd, contain 'd much more water 
then if they were erected : yet by the 
fame way of reafoning we may gather. 
That the imaginary plain, palTing by 
the immers'd Orifice of either of thele 
inclining pipes , fuftain'd no more of 
preflurCj th en it would have done from 
afhortcr Cylinder of water if erected. 
And indeed, in all thefe cafes, where a 
pipe either is broader in other places 
then at its lower OrificejOr inclin'd any 
way towards the Horizon, the weight 
of the contain'd Liquor is not all fup- 
ported by the Liquor or the Body con- 
tiguous to the lower Orifice, but part- 
ly by the fides of the pipe it lelf. And 

K z ' there- 



therefore if, when in a riender pipe you 
have brought a parcel of oyl of Turpcn. 
tine to be in zu [Equilibrium with the Ex- 
ternal water, as in the Experiment be- 
longing to the firft Paradox j If, I fay, 
when this is done, you incline the pipe 
towards the Tides of the Glafs , You 
may indeed obferve the Surface of the 
oyle in the pipe to be, as before,a little 
higher then that of the water without it: 
But you (hall likewife fee,That,though 
the Orifice of the pipe were not thrull: 
deeper into the water, yet there will be 
a pretty deal of water got up into the 
pipe ; becaufe the oyle not leaning now 
upon the water only,as it did before,but 
partly upon the water, and partly upon 
the pipe,its prellure upon the fubjacent 
water is confiderably leflen'd^and there* 
by the external water,whofe prefTure is 
not diminifb'd tooj is able to impel up 
the oyl, and intrude for a little way into 
the pipe.But if you re-ereft the pipe^the 
prefliire of the oyle being then again ex- 
erted 



ertedupon the fubjacent water, it will 
be able to deprefs ^and drive it again out 
of the Cavity of the pipe. 
And to this agrees very well what we 

^ further try'd as follows : We caufed 3 
pipes to be blown (fliap'd as the 
adjoyning Figures^) one having 
in it divers acute Angles • the other be- 
ing of a winding formjike afcme or mm 
of the Limbeck ; and the third very ir- 
regularly crookcd-and yet each of thefe ' 
pipes having all its crooked partSj and 
feme of its freight & ereded partSjfil'd 
with oyl of Turpertiiie, being thrull; to 
a convenient depth under water and un- 
rtopp'd there, (after the manner already 
often declar'd) we found, that, accord- 
ing to our Paradox, the fur face of the 

^ oyle in the pipe was higher than that of 
the water without it, as much as it 
would have been in^cafe the pipe had 
been ftreight, (as we try'd by placing 
by the crookedell: of them a Itrcight 
pipe with oyle in it)though the quantity 
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of the oylcj in one of thefe pipcs^ were 
perhaps three times as much as would 
haveluffic'djif the pipe had beenftrait: 
So that this furplufage of oyle did not 
prefs upon thefubjacent water, (for if 
it had done fo, the oyle would have run 
' out of the pipe.) And I rememberj that 
liftir.g up as much of one of thefe crook* 
ed pipesj as I thought fit, fomewhat 
above the Surface of the water ; when 
the Superficies of the oyle in the pipe 
was rot above half an inch higher then 
that oi'the water without it, I eRimated 
that the crcolsed pillar of oyl^cortain'd 
in that part of tht pific whicn was above 
the Surface of the water , was about 7 
or 8 Inches long. So true it is .that the 
prefiure of L iquorSj contain'd in pipes, 
mufl be computed by the perpendicu- 
lar that meafures their height^ what 
ever be their lengt^i or bignefs. 
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SCHOLIUM, 

'TpHE Learned Stc^iinus 3 having de- 
raonllrated the Propolition we 
lately mention'd out of hiin, fubjoyns 
divers confeftaries of which the truth 
hath been thought more quel\ionable, 
then that ofthe Theorem it felt'. And 
therefore he thought fit to add a l ind 
.of Appendix to make good a Paradox, 
which feems to amount to this. That 
If, in the Cover of a large Cylindrical 
Box, exaftly clofed, there be perpendi- 
cularly ere6:ed a Cylindrical Pipe open 
at both ends, and reaching to the Ca- 
vity of the Box ; this Inftrument being 
fiU'd with water,the circular Bafis of it 
will fufteine a prellurCjequal to that of 
the breadth of the Bafis and height of 
the Pipe. 

K4 I 



I chofe thus to exprefs thlsThcorem^ 
[which might be^according to Stevinus, 
propos'd in more general terms,) be- 
caufe this way of expreiTing it will befl; 
fuit with the fubfequent Experiment, 
and may confcquently facilitate the un- 
underilanding of the Paradox. But 
though the Learned Steipivus's aims 
were to bz commended ; who finding 
this Proportion doubted j feems to 
have had a great mind to give an Ex- 
perimental Demonftration of it^ and 
therefore propofes no lefs then five 
pragmatical Examples (as he calls 
them) to make out the truth of what 
he aderts^ yet in this he hath been fome- 
what unhappy, that that Experiment, 
which alone (for o.ight I can find) has. 
been try'd of all the five, is rejeftedas 
incompetent, by thofe that profefs to 
have purpofely made tryal of it. And 
indeed, by reafon of the difficulty of 
bringing thtm to a practical examen , 

I 
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I have fomewhat doubted whether or 
no this ufeful writer did ever make all 
thofe Tryals himfelf ; rather then fet 
down the events, he fuppos'dthey muft 
needs have ; as prefuming his conje- 
dlui^es rightly deduc'd from a Demon- 
ftrative Truth. Wherefore though an- 
other of the Experiments^ he propofes, 
be not free from difficulty, yet having, 
by the help of an Expedient, made 
it practicable, wc arc induc'd by its 
plainnefs andcldarncfs to prefer it to 
. what clfe he propofes to the fame pur- 
pofe. 

Wc provided then a velfel of Laton, 
of die figure cxprefs'd in 
the Scheme, and furnilh- See Fk.i2, 
cd it with a loofc Bottom 
C D, made of a flat piece of wool co- 
vcr'd with a foft Bladder and grcas'd on 
the lower fide nccr the edges, that learu 
ingon the rim of wood GH,contiguous 
every where to the infide of the Laton, 



it aii^t be eafily lifted from off this 
Rioi ; and yet lye foclofe iiponitjthat 
ibt water fhould not be able to get oiit 
be twe e n them*. And to the midil of this 
loBfebottom was fjilned a long firing, 
«fa good ftrengdi , for the ufeherc- 
dter to be declared. The Inllrumcnt 
rf i mfaieu a the water was poured in a- 
fwcat tfacTop A B, which , by its 
pRifing the £silfe Bottom C D a- 
fpmdheiibjaoRit R im GH,coi tribu- 
vdtoaahecheVe'et the more tight, 
airiio Infer ks cnvn pJnTing. The . 
Vcdel bean^liird with water we took 
ritr fcuwci utied i\rii\g , one of whofe 
oris was to i, the middle pare 
«f dtttoofel ..^^XD; and, tying the 
ccber cod K to rfic eNtremlcyof the 
Sfenof a gpod pair of Scales, wepue 
ct i e aft c i anodicr into theop- 
lGale> t: ' : ' 'igth chofe weights 
ttf> ibe ttilie Boocxn C D from 
fkr Kim GHi and, oonfequeiKly, 

^ lifted 
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lifted up the Incumbent water ; which 
prefently after ran down between them. 
And having formerly^ before we pou- 
red in any water j try'd what water 
would fuffice to ralfe the Bottom C D, 
when there. was nothing but its own 
proper weight that was to be furmoun- 
ted ; we found , by deducting that 
weight from the weight in the fcale ^ 
and comparing the Refidue with the 
weight of as much water^as the cavity 
of the broad ^ but very fhallow 
Cylinder BBCHGDF would have 
alone (if there had been no water in the 
pipe /) amounted to j we found, I 
fay, by comparing thefe particulars, 
that the preflureupon C D was by fo 
very great odds more, then could have 
been attributed to the v^ eight of fo 
little water,as the Inftrument pipe and 
all contain'd , in cafe the water had 
been in an uniform Cylinder, and con- 
fequently a very (hallow one, of a Ba- 

" ' fis 



Cis as large as that of our Inftrument^ 
That we could not but look upon the 
fucccfs, as that, which though it did 
not anfwer what the reading of Steipi- 
might make a manexpedfc; yet 
may deferve to be further profecuted , 
that whether or no the Paradox of Ste- 
yims (which not only fome others, 
but the Learned Dr. Wal/is himfelf 
oueftion) wil hold ; the Inquiry he has 
Itarted, may be fo perfued, as to occa- 
fion fome improvement of this part of 
Hydroftaticks : where ^ to define 
things with certainty, will perhaps be 
found a difficulter Task then at firft 
glance one would think ; both becaufe 
divers fpeculative things muft be taken 
into confideracion, whofe Theory has 
not perhaps yet been clear'd, and be- 
caufe of the difficulty that will be 
found in practice by them that fnall go 
about to make Sterinus's Experiments, 
or others of that fort with all requi- 

fite 



fite Accuratenefs : As indeed, it is for 
cafier to propofe Experiments, which 
would in likelyhood prove what wc 
intend , in cafe they could be made, 
then to propofe pra<S:icable Expedi- 
ents how they may be made. 
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PARADOX VII. 



That a Body immersed in a Fluid, fw 
jiains a lateral Pre^ure from the Fluid ; 
and that increas d^ as the depth of the 
immers'd "^ody, beneath the Surface of 
. the Fluids increnfeth, 

'TpHough I (hall not wonder if this 
propofition feems tlrange enough 
to moft Readers : yet I thirik I could 
make it out by feveral way es^ and par- 
ticularly by one that is plain and eafiCj 
being but that which follows. 

Take then a flender Glafs pipe 
p- (like that imployd about the 
^' firft Experiment;) and caufe 
it to be bent within two or three Inches 
of one end j fo that the longer and tlie 

fhorter 
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ihorter legs^E F and f G^mzy jnakc,a$ 
near as can be, a right Angle ac F; then 
dipping the Orifice of the fhorter leg 
F (r in oyle of Tu pf ntine 3 fuck into 
the Syphon ( If I may fo call it) as 
mucH of the Liquor, as will fill the 
Ihorter leg , ai:d reach two or three 
Inches high in the longer ; then^rimbW 
(lopping the upper Orifice with your 
finger , immerfe the lower part of the 
Glafs under waters in fuch manner as 
that the longer legFF m*ay make, as to 
fenfe,ri?ht Ancles with (// B) the Hoii- 
iontal Surface of the water , and the 
fliorter leg F G may be fo far deprefs'd 
under that Surface, That / K, the Su- 
perficies of the oyle in the longer leg. 
Debut alittle higher then /^B, that of 
the external water. Then, removirff 
your finger, you may obferve. That 
the oyle in tne Syphon will continue 
(witn little or no change) in' Its former 
ftation. By which it appears that there 

is 
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is a lateral prelTure of the water againfl 
the oyle contiguous to G, the Orifice of 
the fhorter leg of the pipe/ince it is on- 
ly that prelTure that hinders the efflux 
of the oyl at that Orificeanotvvithftand- 
ing the preflureof the perpendicular 
V Cylinder of oyle that would drive it 
out. 

And that this prelTure of the per- 
pendicular Cylinder doth really urge 
the oyle in the (horter leg to flow out ; 
- you may learn by flowly lifting the 
Syphon C without changing its former 
pofture } towards the Surface of the 
water. For as the lower leg comes 
nearer and nearer to that Surface, (to 
which, as I newly intimated, it is ilill 
to be kept parallel) the oyle in the 
Horizontal leg will be driven out in 
<Irops,by thepreflure ofthe other oyle 
in the perpendicular leg. 

That l&ewife before you begin to 

laife the Syphon, the lateral preflure 
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of the water againft the lower Orifice 
of it is, at lealliiifuch Experiments j 
near about the fame with what would 
\ 6e the perpendicular preflure of a Cy- 
linder of water^reaching from the fame 
Orifice G (or fome part of it ) to the 
top of the water, may be gather'd from 
hence. That the Surface of the oyle in 
the longer leg will be a litle higher then 
that of the external water ,as (by reafon 
of the often mention'd comparative levr 
t y of the oyl) it would be,it wc fuppofe. 
That a pipe of Glafs of the fame bore, 
and reaching to the top of the water* 
being fitted to the Orifice of the Hori- 
zontal Leg (as in the annex'd figure thjs 
Cylinder, G H) wf^refilFd with water. 

And, to make out the latter part of 
ou r propofition, we need add no more, 
then that, if you plunge the Syphon 
deeper into the water , you (hall find 
the oyle , by the Lateral preflure 
of the water ^ driven by degrees 
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quite out or the fliorter leg into the 
longer : and if you thrull: it yet dee- 
per, you may obfer\e that the lon- 
ger leg will admit a Cylinder of water, 
upon which that of oyle will fwim ; 
the whole oyle alone being unable to 
counterballance the lateral preflure of 
the water at fo great a depth. 

By which laft circumltance, it ap- 
pears, that water has alfo a lateral 
prelTure againft water it lelf, and that 
increas'd according to its depth ; fince 
otherwife the external water could not 
impel that in the Horizontal leg of the 
Syphon, into the perpendicular leg ^ 
though to doe fo, ic mull furmount the 
weight or refiftance of the whole cylin- 
der of oyl, that muftbe hereby violent- 
ly rais'd in the faid perpendicular leg. 

But if you gently raife the Syphon 
again, the lateral prelTure of the wa- 
ter againfl; the immers'd Orifice being 
diminifh'd, C according as the diftance 
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of that Orifice G from the Horkontal 
Surface , comes to be leflen'da) 
the prevalent oyle will drive out the 
water j firll: out of the Longer ieg^, and 
then out of the fhorter ^ and will at 
length flow out in drops at the im- 
niers'd Orifice^ and thence emerge to 
the Top of the water* 

Befides, when the oyle io the Sy- 
phoii does iul\ counterballance the 
external water^ if you keep the fhorter 
leg parallel to the Surface of the wa- 
rcrj aiid move the Orifice of it this way 
or that way ^ and place it nearer or 
further off from the middle or from 
the fides of the Glafs , ( provided you 
keep it always at the lame depth under 
the. water,) you'l find the oyl in the 
JoDger Leg to continue (as to fenfe) at 
the fame height: Whence we may learri 
( what I have not yet found mention'd 
by any Writer, ) That, ev'n in the 
oiid'ft of the water^ we may fuppofe a 
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pillar of iv4rcr,of aBafis equal to the fide 
of an immers'd Body, ( and reaching to 
the loweft part of it;) And that, though 
this Imaginary aqueous pillar,fuch as in 
our figure G Hj be not included in any 
Iblid Body or ftable fuperficies ; never- 
thelefs its lower parts will hare a lateral 
preflure tending outwards, againll the 
imaginary fides , from the weight of 
the water that is above thefe fubjacent 
and lateral parts ; and will have that 
preffure increas'd proportionably to the 
height to which the imaginary pillar 
reaches above them. Which obfcrva- 
tion, being duely noted and apply'd^ 
may be of no mean ufe in the explica- 
tion of divers Hydroftatical phasno- 
mena. 

And laftly if,in ftead of holding E 
the longer leg of our Syphon, perpen- 
dicular, ( and, confequencly, the fhor- 
ter parallel to the Horizon, ) you va- 
riollly iricline the former, fo as to 

' bring 



bring it to make an obtufe or an Acute 
Angle with the fuperficies of the water 
JB; though by this means thefhorter 
and immers'd leg, FG, will in Situa- 
tion fometimes refpeit the Bottom , 
and fometimes the top of the Glafs ; 
yet ill all thefe oblique fituations of this 
leg, and the immers'd Ojrifice of it, 
the oblique prefliire of the water 
will fo much depend upon the height 
of the Surface of the Liquor above the 
Orifice, and fo much conform to the 
obfcrvations already deliver'd. That 
you fnallftill fee the furfacc 'of the 
oyle / K, in the longer pipe, to be a 
little, and but a little fuperiour to that 
of the external water, J JB, and fo the 
/Equittbrium betwixt the Liquor , or 
Liquors, within the Syphon, and the 
water without it, will ev'n in this cafe 
alfo be maintain'd. 
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SCHOLIUM 

REmembrIng on this Occafion 
an Experiment, which though it 
do not (hew what the precife quantity 
of Lateral prcffure Is, that the lower 
parts of thcfluid may fuftain from the 
more elevated ; yet it mav confirm the 
foregoing Paradox , and by its Phar- 
romena' afford fome hints that may 
render it not unacceptable ; I Aiall fub- 
joyn it, ias I fet it down not long after I 
devis'dit. 

Ih' the tirll: place then, there was 
made a glafs Bubble with a Aender 
neck 3 and (in a word.) of the figure 

exprefs'd in ! the annex'd 
Fz^. 14. Scheme • This Bubble I 

caus'd to be fo poys'd. 
That, though it would float upon the 
water, yet the addition of a weight 
fmallefiough would fufBce to make it 
^ finck. This 



This done, I provided a very large 
widemouth'dGlafsj and caus'd to be 
fitted to it, as exadlly as I c ould , a 
ftopple of Corkj which being ftrongly 
thrud in, would not eafily be li'M up-. 
In the middle of this Cork there was 
buni'd a with a heated inftrumentj a 
round hole ; through which was thruft 
a long lien Jer pipe of Glars;fo that the 
lower end of it was a pretty way be- 
neath the Cork, and the upper part 
of it was, as near as could be, at right 
Angles with the upper pa:t of the faid 
Cork. And in an other part of the 
fiopple^ near the edge^there was made 
another round hole, into which was 
iikewife tliruft ar^other fmall pipe ; 
whofe lower part reach'd alfo a pretty 
way beneath the Cork, but its upper 
part was but about two or three Inches 
high; and the Orifice of this upper 
part was carefully clos'd with a flopple 
and Cement, Then the glafs vell'el be- 
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ing fiU'd with water , and thepois'd 
Babble being made to float upon it, the 
ftopple or cover of the great glafs vef- 
fcl was put on , and made faft with a 
clofe Cement J, that nothing might get 
in or out of the veflel, but at the long 
(lender pipe ; which was fadned irto 
the Cork ( as was alfo the fhorter 
pipe ) not only by its own fitnefs to 
the hole it pafs'd through , but by a 
lufficient Quantity of the fame 
Cement, carefully apply 'd to flop all 
crevefles. 

The Inftrument thus prepar'd,(and 
inclin'd this or that way, till the float- 
ing Bubble was at a good diftance from 
that end of the long pipe, which rea- 
ched a precty way downwards beneath 
the Surface of the water,) we began to 
pour in fome of that Liquor at the o- 
pen Orifice of the pipe E F; and, the 
mouth of the VeO'el being exactly 
llopp'd, t'-C water for want of another 

plac e 

11 



place to receive it, afccnded into the 
pipe through which it had fallen be- 
fore. And, if I held my hand when 
the water I had pour'd in was able to 
reach but to a fmall height in the Cy- 
linder, as for inllance, to the Superfi- 
cies J ; the Bubble X would yet con- 
tinue floating. But if I continued pou- 
ring till the water in the pipe had at- 
taih'd to a confiderable height above the 
Surface of that in the Veffel, as if it 
reach'd to K • then the Bubble X would 
prefently fmck to the bottome of the 
Veflel i and there continue, as long as 
as the water continued at fo great a 
height in the pipe E F. 

ThisExperiment will not only teach 
us. That the upper parts of the water 
gravitate upon thqfe that are under 
them, but (which is the thing we are 
now to confirm) That in a Vef[el,that 
is full, all the lower parts are prefs'd 
by the upper, .though thefe lower be 

not 
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not diredtly beneath the upper, but a- 
fide of them, and perhaps at a good di- 
ftance from the Line in which they di- 

^ ledtly prefs: Thefe things, I fay, may 
be made out by our Experiment. For 
the Addition of the Cylinder of water 
K Jy in the pipe E F» makes the Bub- 
. bleXfubfide; as theforceorprefTure j 
of any other heavy body upon the wa- I 
ter in the yeffel would do. And fince » 
(as may be gather 'd from the Reafon 
formerly given (in tlie Proof of the fe- 
cond Paradox) of thefincking of pois'd 
Bubbles) the included aire in our Bub- 
ble was notably comprefs'd ; it will 
follow, that the Cylinder of water, K/^ 
did prefs the fubjacent water in the 
Velfel. For, without fo doing, it could 

. not be able to comprefs the aire in the 
Bubble. And fmcc the faid Bubble 
did not fwimme diredlly under or near 
the pipe E F • but at one fide of it, and 
at a pretty dil\ance from it, nay and 

floated 
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floated above the lower Orifice, of 
the pipe 5 'tis evident that that Aque- 
ous Cylinder, JK, does not only prefs 
upon the water, or other Bodies that 
are diredtly under it ; but upon thofe 
alfo that are laterally fituated in refpedt 
of it, provided they be inferior to it. 
• And, according to this DodtrinejWe 
may conceive,that every aflignable part 
of the fides of the Veflel does fuilaine 
a pre{Ture,encreas'd by the encreafe of 
that parts depth under water, and ac- 
cording to the largnefs of the faid part. 
And thereforejif any part were fo weak, 
as that it would be eafily beaten out or 
broken by a weight equal to the Cylin- 
der / K, (making always a due aoate- 
ment for the obliquity of the preflure ] 
it would not be fit to be a part of our 
Veffel : Nay the Cork it felf, though 
it be above the Surface of the water in 
the Veflel ; yet becaufe the water in 

the pipe is higher then it, each of its 

parts 



parts refifts a confiderable preffure pro- 
portionate to its particular bignefs, and 
to the height of the water in the pipe. 
And therefore, if the Gork be not well 
ftopp'd in, it maybe lifted up by the 
preQ'ureof the water in the pipe, if that 
be fiU'd to a good height.. And if the 
Cement be not good and clofe, the wa- 
ter will (not without noife) make it felf 
a paflage through it. And if the ftop-. 
pie G, of the (borter pipe G H/which 
is plac'd there likewife to illuftrate the 
prefent conje(^ui:e)do not firmly clofe 
tlic Orifice of it, it may be forced out, 
not without violence and noife. And, 
for further fatisfa6tion,if,in ftead of the 
ftopple G, you clofe the Orifice with 
your finger^ you fliall find it prefs'd up- 
wards as ftrongly,as it would be prefs'd 
downwards by the weight of a Cylin- 
der of water of the breadth of the pipe, 
and of a not inconfiderablc height, (for 
'tis not eafie to determine precifely, 

what 
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what height 0 that (to be (hort) in 
the fluid BodyjWe made our tryal with, 
the preffure of the Superior parts was 
communicated^ rot onely to thofe that 
were plac'd dire^ly under them^ but 
ev'n to thofe that were but obliojuely fo, 
and at a diftance from them. 

I had forgot to confirm, that it was 
the prefliire of the fuperiour parts of 
the water J that made our floating bub- 
ble fmckj by fuch another circumftancc 
as I took notice of in fome of the former 
Experiments; T?z2j. that, when it lay 
quietly at the bottom of the Vefielj if 
by inclining the Inftrument we pour'd 
off as much of the water in the pipe, 
E Fjas fuffic'd competently to diminifh 
its height above the water in the Veffel 
ABQVytht air in the bubble finding 
its former prefiure alleviated, would 
prefently expand it felf, and make the 
bubble emerge. And to fhow, That 

the very oblique preflure w*'' the bub- 
ble 



' ble fuftain'd from the water in the pipe, 
was not overmuch ditlering from that 
which it would have fuftain'd from an 
External force, or from the weight of 
water plac'd directly over it ; I caus'd 
two fuch bubbles to be pois'd, and ha- 
ving put each of them into a long Cy- 
lindrical Glafs, open above, and fill d 
with water ,upon which it floated, iP we 
thruR it down a li:tle way it would [a- 
greeably to what hath been ^ee ,be of 
above related) afcend again; ^-^'«'«- 
fo that we were forc'd to thrull: it dovvi i 
to a good depth, before the prefTureof 
tfie incumbent water was great enough 
•to make it fubfide. 

And perhaps it will not be imper- 
tinent to take notice, before we con- 
clude, how the preffure of fuch differ- 
ing fluids, as aire and water, may be 
communicated to one another. For 
having fometimes forborn to fill the 
Vellel J BCD quite full of water, fo 
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that, when the Cork was fitted to it, 
there remain'd in it a pretty quantity of 
aire,(as between the Surface L and 
the Cork) neverthelefsj if the ftopplc 
or cork were very clofely put in, the 
prefl'ure of the water that was after- 
wards poured into the pipe B F, from 
J to K5 would make the oubble finck, 
little otherwife, for ought I took notice 
of, then if the Veffel had been perfect- 
ly fill'd with water 5 the aire (above 
h that was both imprifoned and 
comprefs'd, communicating the prcf- 
fure it receiv'd to the water contiguous 
to it. 
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PARADOX VIII. 

That water may he made as well to deprefs 
a Body lighter then it felf^ as to huey 

tt Up, 

XJ Ow ftrange foever this may feem, 
to thofe that are prcpolTefs'd with 
the vulgar Notions about gravity and 
levity : It need not be marvail'd at, by 
them that have confider'd what has 
been already deliver'd. For fince, in 
Fluid Bodies , the upper parts prefs 
upon the lower, and upon other bodies 
tliat lie beneath them. And fmce, 
when a Body is unequally prefs'J 
hjf others, whether lighter or heavier 
then it felf, it muft neceflarily be thrull 
out of that place, where it is more 

prefs'd 



prefs'd, to that where 'tis lefs profs 'd • 
If th^t a parcel oF oyle be by a contri- 
vance fo expofed to the vvaterj as that 
^ the water prelles againrt its upper Su- 
perficieSj and not againll: the undermort 
or lateral parts of it; Jf wc fuppofe 
that there is nothing (whofe preflure is 
not inferioLir to that of the water) to 
hinder its defcent, (fuppofingj withal, 
that the oyle and water carnot pafs by 
k one another ^ for which caiifc, we make 
ufe of a flcnder pipe •) the oyle m|ifl: re- 
cellarily give way downwards^and con- 
jequertly be deprefs'd and not buoy'd 
up. This is ealily exempUBed by the ■ 
following Experimert. 

Take a (lender Glafs Syphon E F 
G H5 of the bore we have often p- 
^ mention d 3 whofe Ihortdr leg 
G H may be about 3 or 4 Inches ior.g, 
and as patallel as the Artificer can make 
it to the longer E F; dip the fliortcr leg" 
in oyle of Turpenclnea .till the oyle 
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quite fill the (horter leg, and reach to 
an equal height in the loiiger^ as frqm F 
to]. Then (lopping the Orifice E the 
longer leg with your finger, and immer- 
fing the replenilli'd part o\ the Syphon 
about an inch under water^ you fliall 
perceive that as you thruft it lower and 
lower, upon the removal of your finger, 
the oyle in the fliorter leg will be made 
to finck about an inch or fomewhat 
more • and as afterwards you thruft 
the pip£ deeper, the oyle in the fliorter 
!eg win, by the weight of the incum- 
bent water, H be driven downward 
more and more, till it come to the ve- 
ry bottom of the fnorter leg j whence, 
by continuing the immerfion, you may- 
impel it into the longer. The caufe 
of which Phajnomenon, I fuppofe to 
be aliieady clearly enough aflign d, to 
make it needlefs to add any tiling here 
about it. . 

It remains^ that, before I proceed i 

to 



to the next propofitlon, I add ; Thatj 
to Exempline at once three Paradoxes^ 
(both this, and the next fore- p- ^ 
going^and the fecond) I caub*d 
to be made a (lender Glafs-pfpe^ of 
the Figure exprefs'd in the annexed 
Scheme J and having, by the IbWeif 
Orifice fuck'd into it as much oyle 
of Turpentin?, as reach 'd in the lon- 
ged leg, N O, as high as the Top of 
the other part of the Glafs ; (namely, 
to the part T, in the fame level with 
the Orifice L,) 1 firfl: ftopp'd the up- 
per Orifice of it, O, with my finger* 
And then, thrulVing it as before un- 
der water to a convenient depth, upon 
the removal of my finger, ths Exter- 
nal water did firft drive away the oyle 
that was in L that part of the 
crooked pipe which was parallel to the 
Horizon s then it deprefs'd the fame 
oyle to the bottom of thefhorter leg, 
that is from ^ to N : And laftly, 
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it impell'd it all up into the longer 
leg N P to what height I thought 
fit. So that the oyle was prefs'd by 
the water both laterallyj downwards, 
and upwards : the caufes oF which are 
eafily deducible from the Doctrine al- 
ready delivered. . 
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PARADOX IX. 

Thatjwhat e\>er is faid of fojlthe Lenity] 
a mrceloj oyle lifter then watery may 
he kept in water without ajcending 
in it. - ■ -i-; 
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TO make out what I have to re- 
prefent about this Parajjo:^ ,th^ 
more intelligible, the^ j?e(l way per- 
haips will be to fet 49}vp the Confi- 
derations that iiiduc d ipe to judge the 
thing it pretends to feafible. And in 
orde.r to this, it vyould be expedient to 
confider, why it is that a Body lighter 
in fpecie then water, being plac'd nc^ 
yer fo much beneath the Superficies of 
that Liquor, will rather emerge to the 
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Top, then finck to the bottom of it ; 
if we had not already coiifider'd that 
problem in the Explication c3f the third 
j?aradox. But being now allow'd to 
apply to our prefent purpofe what 
hath been there deli ver'd, Ifhall forth- 
with fubjoynCj That 'twas eafie e- 
nough for me to collect from hence, 
thatjthe Reaipn why it feemsiiotpof- 
f^ble. That a parcel of oyle lighter then 
water, fhould without violence be kept 
from emerging to the Top of it, being 
tyis. That Jinet 'the Surface of a Veffel 
full (ffpandin^w^ter if (Phjjical ly f ^eakc- 
iiiiff Horix^enteAs the winter that preffes 
gifinfi the lower fart of the immersd Body, 
mup needs be deeper then that which pref-^ 
fes agaivfl the upper : If I could fo or- 
der the matter .that the water that leans 
upon the upper part of the Body (hould, 
by being higher then the level of the 
reft of the water, have a height great 
tnough to ballance that which preffes 

flgainfl; 



againfl: tlie lowerj (and the Bodies not 
fhift placesjby pafling one by the other) 
the oyle might be kept fufpended be- 
twixt two parcels of water. 

To reduce this to pradtife, I took 
the following courfe 3 having fuck'd 
into a (lender pipe Cfuch as that im-» 
ploy'd about the firfl experimeDt)about 
an Inch of vyaterj and kept it fufpended 
there by l\opping the Orifice gf the 
pipe ; I thrult the lower part of the 
pipe about two inches beqpath the Sur- 
face of foine byl of Turpentine (which, 
to make the effeft the clearer, I fome- 
times tinge deeply with Copper :) then 
removing my finger, the oyle being 
prefs'd againfl: the hnmers'd Orifice 
with a greater force, then the weight 
of fo little fufpended water could re- 
fift, that oyle was impell'd into the 
lower patt of the pipe to the height of 
near an inch; and then again I llopp'd 
the upp^er Orifice of the pipe with my 
: ' M 4 finger. 



finger, and thereby keeping both the 
Liquors fuipended in it, I thruft the 
pipe iiito a Glafs full of water , three 
or four inches beneath the Surface of 
it 5 and then (for the Reafon juftnow 
given) the water, upon the Removal 
of my finger, will prefs in at the lower 
Orifice of the pipe, and impell up the 

F/V 1 7 ^^^^ ^^^y ^^^^ ^ 

rtation, as that exprefs'd in 
the annex'd Scheme : where i? ^is the 
water , nev\4ly impell'd up into thq 
pipe, is the oyl, and R S the water 
that was at fitil: fuck'd into the pipe. 
For in this (latlon, thefe three liquors 
do altogether as much gravitate upon 
the part P, as the incumbent water a- 
lone does upon the other parts' of the 
imaginary luperficies G H; and yet the 
oyie,7( does not afcend,becaufe the 
diffluence of the water, R S, being 
hindred by the fides of the pipe, its fu- 
^ peificiesa T is higher then ^ p , the 
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Superficies of cfie reft of the water; by 
which means the incumbent water 
may be brought to have upon the up- 
per part of the oleous Cylinder , as 
great a prelTure as that of the water, 
that endeavours to impel upwards the 
lower part ^of the fame fufpended 
Cylinder of oyle. 
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PARADOX X. 

^JUm the cattfe of the /4f :enfan ef watet 
in Syfhons^ and of its flomng thronqh 
them^ may he explicated without harping 
a recourje to mtures ahhorrency of a 
Vacuum, 

BOER Philofdphcrs anJ* Mathema- 
ticianSj having too generally con- 
fietl themfelves reduc'd to fly to a fug4 
ifikui^ for an account of the caufe of the 
running of water and other Liquors 
through Syphons. And ev'n thofe mo- 
dems,that admit a r<ic««m,having(as far 
8s I have met with) either left the Phas- 
Bomenon unexplicated, or endeavour'd 
to explain it by difputable Notions ; 
I think the Curious much oblig'd to 

Monficur 



MonCicuzPafchal^ioi having ingeiiioufly 
endeavour'd to fhew , That this diffi- 
cult Probleme need not reduce us to 
Jiave recourfe to 2ifu^a Dacui. And in-, 
deed his Explication -of the motion of 
water in Syphons, feems to me fo con- 
fonant to Hydroftatical principles, 
that I think it not neceflary Co alter 
any thing' in it. But as for the experi- 
ment he propounds to jiiftifie his Ra- 
tiocination , I fear his Readers will 
fcarce be much invited to attempt it\ 
For, befides that it requires a great 
quantity of Quickfilvcr ; and a new 
kind of Syphon , 1 5 or 20 foot long ; 
. the Ve.lels of Quickfilver muft be 
plac'd 6 or .7 yards under water, that 
is , at fo great a depth, that I doubt 
whether men, that are not divers, will 
be able conveniently to obferve the pro- 
grefs of the Tryal. 
Wherefore we will fubftitute a way^ 

which n>ay be try'd in a glafs Tube,not 

two 
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two foot deep, by the help of another 
peculiarly contriv'd glafs^to be prepar'd 
by a skilful hand. Provide then a glafs 
Tube ^ B C D, of a good widenefs, 
and half a yard or more in depth ; pro- . 
vide alfo a Syphon of two legs F K, 
and K Gy whereunto is joyn'd (at the 
upper part of the Syphon } a pipe B K, 
in fuch manner, as that the Cavity of 
the pipe communicates with 
the cavities of the fyphon • fo Fig, 18. 
that if you fhould pour in 
water at it would run out at ,F and 
G, To each of the two Legs of this 
new Syphon, muft be ty'd with a ftring 
a pipe of Glafs, / and H,, {gXA, ajt one . 
aid, and open at the other ; at which it 

adpiits a good j)a;t pf 

Syphon to whicfi' it is fanned , and 
which. Jeg muft reach a pretty way 
beneath the Surface of. the • watery 
wherewith thdfaid pipeis to be almoft 
fill'd. But as one of thefe legs is longer 

_ ~ • * I 



then the other, fo the furface of the 
water in the fulpended pipe /, that is 
failned to thefliorter leg KF, muft be 
higher ( that is, nearer to Kor JB) 
then the fnrface of the water in the 
pipe Hj fufpended from the longer leg 
KG; that (according to what is ufual in 
Syphons.) the water may run from a 
higher veflel to a lower. 

All things being thus provided ; and 
the pipe E K being held, or otherwife 
made iaft that it may not be mov'd ; 
you muft gently poure oyle of Tur- 
pentine into the Tube J B C Dy 
Cwhich, if you have not much oyle, 
you may before hand fill with water 
till the liquor reach near the Bottom 
of the fufpended pipes, as to the fupcr- 
ficies X 7 ) till it reach higher then the 
top of the Syphon F K G, ( whofe 
Orifice E you may, .if you pleafe, in 
the mean tirne clofe with your finger 

oi otherwife , and afterwards unftop) 
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then the oyle preOing upon the 
wacer will make it afccnd into the legs 
Syphon ^ fltid pafs through it, 
out oftheuppermoftveflel into the 
lowermoft H ; and if the veffel J were 
fiipply d with water, the-courfeof the 
water through the Syphon would 
cbrtinue longer, then here ( by reafon 
of the paucity of water ) it can do. 

Now in this Experiment we mani- 
feftly fee the water made to take its 
CDurfe through the legs of a Syphon 
from a higher veflel into a lower , and 
yet the top of the Syphon being perfo- 
rated at K, the aire has free accefs to 
each of the tegs- of if , through the 
hollov^r pipe B K which communicates 
with them both. Sothat,inour cafe, 
(where there is no danger of a Va€uum^ 
though rfie waterfnould not run through 
Che Syphon)the fear of a Vacaum cannot 
tvich any (hew of ' Reafon bfe pretended 

to be theGaufcol its running. Where- 
fore 
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fore we muft feck out fome other. 

And it will not be very difficult to 
find, that 'tis partly the preflure of the 
oyle, and partly the contrivance and 
fituation of the veflcls ; if we will but 
confider the matter fomewhat more 
atentively. For the oyle, that reaches 
much higher then K, arxl confequently 
then the leggs of the Syphon , prefles 
upon the furface of the External water, 
in each of the fufpended pipes / and H. 
I lay tht External mter^ becaufethc 
oyle floating upon the water , and the 
Orifices of both the legs F and G be- 
ing immers'd under the water, the oyle 
has no accefs to the cavity of either of 
thofelegs. Wherefore, fmce the oyle 
grayitates upon the water without the 
legs , and not upon that within them, 
and fmce its height above the vv ater is 
great enough to prefs up the water 
into the Cavity of the legs of the Sy- 
phon, and impel it as hi^ a& K, the 

water 
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W^ter muft by that 'pVefTure be rtiade to ' 
afcend. , 

And this raifingof the water hap- 
pening atfirftin both legs, (for the 
Ciufe is in both the fame) there will be 
a kind of contlift about K betwixt the 
two afcending portions of water , 
and therefore we will now examine 
which mud prevaile. 

And if we confider^ That the pref- 
furcjfuftein'd by the two parcels of wa- 
ter in the fufpended pipes 1 and H^de- 
pends upon the height of the oyle that 
preflcs upon them refpedtively ; it 
may feem ( at the firft view ) That 
the water fliould be driven out of the 
lowerveflel into the higher. For if we 
fuppofe that part of the fhorter leg 
that is uriimmers'd under water to be 6 
Inches long, & theVinimmers'd part of 
the longer leg to be feaven Inches ; be- 
caufethe furface of the water in the 
velTei ij is an Inch higher , then.that of 



the water in the veflel it will follow. 
That there is a greater preiTure upon 
.the water^ whereinto the longer leg is 
cfip'd,by the weight of an Inch of oyle: 
(o chat that liquor being an inch higher 
upon the fur face of the water In the 
pipe Hy then upon that in the pipe /, 
it icems that the water ought rather to 
be impell'd from H towards Kj then 
from / towards 

But then we murt confider,That3 
though the defcent of the water in the 
kg Gy be more refilled then that in 
the other leg, by as much preHure as 
the weight of an Inch ofoyle can amounp 
to 5 Yet being longer by an Inch then 
the water in the leg it tends down- 
wards more flrongly by the weight of an 
Inch of watetjpy which length it exceeds 
the water in the oppofite leg. So thac 
an inch of water being (catens farihus') 
heavier then an Inch of oyle ; the wai- 
ter in the longer leg , notwithrtanding • 
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the greater remtance of the external 
dyle^ has i ftrdii^r hideavoiir dovvil^ 
wards;,then h^as the water In the fhdrter* 
lea; • though Mcent of this be refill- 
ed butby a d^e^R dyl^ Vei^ by in Inch: 
So tF^t all things' coinpwced, the 
tmM^c be'tiiade" towards chat way 
WHcfi?ihe endeavour is" mpft forcible j 
fedtolife^uentiy the.coutfe of the wa^ 
ter rayft be from the upper-venei, and 
the toerkgi i/.ib the longer le^, knd 

To te'the'Idwi^'Vefrel. / \ 
Th^ applicatioii of- this.'to what 

haptierts-iti Sj^phpns is obvirriiS' efegh; 
Fof^'Nlvlien dTice tlib w^t!fef -fe brow^N 
tb^^un through' a Syphon 3 -the aire 
Cm'ich is aMi'ahd has T6itie gravity^ 
9tidhashatfccefs into the; .cavity of the 
Sy^bn, ) mift neceflarily- gravitatfe 
upon the- water 'whereinto the legs of 
'fhe Syphon are dipd, and not upon 
tha;t vvhieh within tke Syphon : and 
•confequentlys though the incumbent 
if 'J' ^'^ • aire 
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aire have fomewhac a greater height 
upon the water in the lower veflelj tlien 
upon that in the upper ; yet the gra-. 
\itation it thereby cxercifes upon the 
former more then upon the latter, be- 
ing very incoriliderable, the water in 
the longer leg much preponderating 
(by realon of its length^ the wiater in 
the fhorter leg, the efflux mull be-oiit 
of that leg, -and not out of the other. 
And the prefTure of the External aire 
being able to raife water (as we find by 
fucking Pumps ) to a far greater height, 
then that of the fhorter leg of the Sy- 
phon ; the efflux will continue, for the 
fame reafon, till the exhauftion of the 
water, or fome other circumftancci al- 
ter the cafe. But,if the legs of the Sy- 
phon fhould exceed 34 or 35 foot of 
pjerpendicular altitude ; the water 
vi'ould not flow throu'gn It^ 
the prcffurc of the extcri^-*^J*f5::^ 
caL aire being unable 3 ( as mmtf>u. 

]SI 2 . has 



has been elfcvvherc ' declared to 
raife water to fuch' a height' ' ^^nd 
if a hole being made at the ' ^JjJbf a 
Syphon, that hole ftiould be unftopp'd 
while the water is running , the conrfe 
of it would preiently ceafe. For, in 
that cafe, the aire would gravitate up- 
on the water, as well within as with- 
out the cavity of the Syphon; and fo 
the water in each leg would, by its own 
weight, fall back into the vefTel belong- 
ing to it. 

But becaufe this lafl circumllance, 
though clearly deducible from Hydro- 
ftatical principles and Experiments, 
has not, that I know of, been verified 
by particular Tryals, I caus'd two 
Syphons to be made, the one of Tin, 
the other of Glafs;tachof which had, 
at the upper part of the flexure , a 
fmall round hole or focket, which I 
could ftop and unftop , at pleafure, 
with the pulp of my finger. So that, 

when 



when the water was running through 
the J^yphon , in cafe I remov'd my 
finger^ the water would prefently fall, 
partly into one of the fubjacert vefTels, 
and partly into the other. Ard if the 
legs oif the Syphon were fo unequal 
in length , that the water in the one 
had a far greater height for depth)then 
in the other ; there feemUto bej when 
the liquor began to take its courfe 
through the Sy phon^ fome light pref- 
fure from the external aire upon the 
finge^^wherevvith I Itopp'd the Orifice 
of the focket ma(J^ at the flexure. 

And on this occafion I will zd^, 
what I more then once try 'd ; to fnew, 
at how very minute a paflage the pref- 
fure of the External aire may be com- 
muriicated, to Eodyes fitted to receive 
it. For, having for this purpofe (lopp'd 
the orifice of one of the above mentio- 
ned Syphons, Cinfteed of doing it with 
my finger,) with a piece of oyl'd paper, 

N 3 care- 
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carefully faftned with Cement to the 
fides of the focket ; I found, as 1 eKpe-r 
died, that though hereby the Syphort 
was fo well clos'd , that the wa- 
ter ran freely through : yet, if I made 
a hole with the poir.t of a needle^ the 
aire would at fo very little, an orifice 
infinuate it felf into the cavity of the 
Syphon, and, thereby gravitatirg as 
well within as without, make the 
water in the legs to fall down into the 
veflels. And though , if I held the point 
of the needle in the hole I made, and 
then caus'd one to fuck at the 
longer leg; this fmall llopple, with- 
out any other help from my hand, 
fuffic'd to make the Syphon fit for ufe : 
Tet'iil remov'd the needle , the aire 
would C not without fome noife ) pre- 
fcntly get in at the hole , and put 2k 
final ll.op to the courfe of the water. 
Nor wa^ I able to take out the needle 
and put it in again fo nimbly, but that 

the 



the aire found time to get into the 
Syphon ; and, till the hole were again 
ftopp'd i render it ufelefs , notwith^. 
(landing that the water was by 
fudtbn fciidcavour d to be fct a run- 
ning. 
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PARADOX X I. 



That a Joltd Body, as ponderous as any 
yet kjiown^ though near the Top of the 
water it will finck^y its own wetaht ; 
yet if it he placd at greater depth then> 
that of twenty times Hs own thickjief 
it will not Jtnck^y if its defct'ritoe not 
afjtjied by the weight of the incumbent 
water, 

THis Paradox, having never been 
(thac I know of) propos'd as yec 
by gnya has feem'd fo Ikcle credible 
to thofe to whom I have mention'd it, 
( vvithouc excepting Matliematiciaiis 
themfelves,) that I can fcarce hope it 
fliould hz readily and generally recei- 
ved in thisJUuftrious Company^ upon 

lefs 



lefs clear Teftimonya then that of Ex- 
perience. And therefore^ though (if I 
miftake not) fome part of this propo- 
fition may be plaufibly deduc'd by the 
help of an Indrument iiigeiiioufly 
thought upon by Monficur Pafchai • 
Yet I fhaU have . recourfe to my own 
Method for the making of it outj for 
thefe two Reafons. The one. That 
a great part of the Paradox mud be 
EKplicated, as well as prov'd, by the 
Do6:rine already fetled in this paper. 
The other. That the Experiment pro- 
pos'd hy Monficur T^afch/l 3 being to be 
done in a deep River, and requiring a 
Tube 20 foot long, whofe Bottomc 
muft be fitted with a Brafs Cylinder;, 
made wi;h an cxafecfs, fcarce C if at 
all) to be hoped for from our Work- 
meiT : If I fhould build any thing on this 
fo difficult an Experiment, (which 
jhipifelf does not affirm to have ever 
been actually tryed,) I fear mod men 

would 



I 



would rather reject the Experiment 
as a Chimasrical things tlicn receive for 
its. fake a Dodtrine that appears to 
them very Extravagant, 

Let us theii:, to imploy in this pafe 
alfo the method we have hitherto made 
ufc of. Fill a Glafs veffel, J BCD', 
almoil fu 11 of water ; oiily^ in p ■ 
regard that there is a great ^^*^^* 
depth water requifite to fome Cir- 
cumftances of the Experinicnt, This 
la(\ mod not be fe fhallow as thofe hi- 
therto imploy d : but a deep Cylin- 
der , or Tube feal'd at one end , whofe 
depth mud be at leafl; two or three 
foot, though its breadth need not be a- 
'bovc 2 or 3 Inches ; and, to keep it up- 
right-it may be plac'd in a focket of 
metal or wood, of a fize and weight 
coiivenient for luch a purpofe. This 
'Glafs being thus fitted in water^ let 
us fuppofe E F, to be a round and flat 
'piece of folid Brafsj having about an 
^-'c*^ Inch 



Inch in Diameter, and a fourth or fixth 
3art of an inch in thicknefs. This Cy- 
irider, being immers'd under water till 
it be jufl: cover'd by the uppermofl: 
Surface gf that Liquor, and being let 
go, muft neceflarily^ fall downwards in 
it I becaufe if we fuppofe the imagi- 
nary Super6cies,G H, to pafs along the 
Circle which is the lower part of 
the Brafs Body, that metal oeing. 2« 
f^ecie far heavier then water, the Brafs 
that leans upon the part F, muft far 
more gravitate upon the faid part F, 
then the incumbent water doe^' u pon 
any other part of the Superficies G. H ;. 
and, confequently^the fubjacent water 
at F will be thrurt oiit of place by the 
defcending Body. And becaufe that, 
in- what part loever of the water, hoc 
exceeding nine times its thicknefs mea- 
fured from the Top of the water ^ C, 
the ponderous Body, E F, fliall hap- 
pen to be 5 chtie will be ftill, by rea- 

fon 
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fctn of the fpccifick grarity of the Me- 
tal, a greater prelTurc upon that part 
of the imaginary Superficies that 
paffes along the bottome of the Body 
on which the part F fhall happen to 
lean, then upon any other part of the 
fame imaginary Superficies ^ the^rafs 
Body would ftill defcend by vertue of 
its own weighty though it were not af- 
fifted by the weight of the water that 
is over it. But let us fuppofe it to 
be plac'd under water on the defign- 
ablc plain J K- and let this plain,which 
(as all other imaginary plains) is, 
as well as the real Surface of the wa- 
ter, to be conceiv'd parallel to the 
Horizon ; and let the depth or di- 
ftance of this plaine, from the up- 
permoft Surface of the water, be 
(fome what) above nine times the thickt 
nefs of the Brafs Body : . I fay that, in 
this cafe, the body would not defcend, . 
if it were not prefs'd downwards by 
'V the 



the weight of tlie water it has over ic. 

* * Th0 wtri, abooc, it 

bout nine times * as "f^td.bnaMfeiritu 

. tflT ^ the Author, as be elfe* 

heavy as water or an e- vfhmdeiivers,diity* 
q'ual bulk to it, the Bo- \TZHk'^m^ntitht 

dy i^v aloiie would :;t.r/.r;r^i 

prcfs upon the part F, ^*dus$ to bxs ftt- 
but as mucu as a Cy- convtmem tuai^no* 

!• J tice of the fraSitn. 

Imdeir or water woulda 
which having an equal Baf\s were 8 or 
9 times' as high as the Br afs is thick. 
But now all the other parts of the I- 
maginary furfaces, / K^, being prcfs'd 
upon by the incumbent water, which 
is as high above them as the newly 
mention'd Cylinder of water would 
be • there Ls no reafon why the part F 
fnould be deprefs'd, rather then any o- 
ther part of the Superfici^^, J K : But 
becaufe it Is true, whicn we formerly 
taught ; namely, that water retains its 
gravity in water ; and that too, though 
abody^heavier inCpecie then itjbe plac d 

* immct 



immediate!/ under, it ^ it will neceffa- 
lily happen. That in what part foe- 
ver the (olid body be plac'dj provided 
it be every way environ'd with the wa- 
ter, it miift, foe the Reafon newly 
given, be made to move downwards, 
partly by its' own weighty and partly 
by that of the incumbent water ; and 
nlurt continue to fmck, till it come to 
the^b^ttomj or fome other body that 
hifidecs its farther defcent. 

« 

' But in cafe the water above the fo- 
lidr body did not gr avi tate upon it, and 
thereby adiil; its defcent; -or, in cafe 
chat incumbent water werc:by fome 
Artifice or other, fo remov'd , That 
lione of the lateral water ( if I may fo 
call it) could fucceed in its place to« 
lean upcMi the folid; then it will follow, 
^ from what we have newly fliown, that 
the folid would be kept fufpended. 
And in, cafe it were plac'd much deep- 
cfc'in the water, as over againft the 

.nii.::: " point 
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point L or 3 Tiien, if we conceive 

the incumbent water to be reraov'd or 
fenc'd off from it, the preflure of the 
folid alone upon the pait F, of the ima- 
ginary Superficies L tM^ being very 
much inferior to that of the water ;up- 
on the other parts of the fame Surface, 
the pare would be' iVongly impelled 
upwards, b^^ a force 'proportionate to 
the difference of thofe two preflures. 
And the^refore, fiuce, I, 'have found by 
t^yalsj fkirpofely made-in fcales mar- 
Velloufly eKa(^iand with -refined Gold, 

tpurer thep perhaps/ any thit' was ever 

weighcdiri water) That Gold, though 
much the ponder ou fed iof bodies yet 
known in the world, is not full 20 times 
as heavy as- water of the fame Biilk ; 
ikept withhi compafs-C^as well as im- 
^loy'd a round numbeT^ as they call it) 
(when t faidjThat no body Cyet kiiovv,n,0 
flow ponderous foever, will fubfide in 
water by its own weight alone, if it 

were 



were foptacd under water that the 
depth ot the water, did abdve twenty 
titRes exceed the height of the Body.; 
{ not to mention here j thjit though gold 
and water being vveigh'd' in the airCj 
their ptoportion is above 19 to one, 
yet in the water, gold dees, as other 
fincking bodies, loofe as much of its 
weight, as that of an equal bulk of wa- 
ter amounts too.) 

I was faying juil now., that in cafe 
the Brazen body were plac'd low e^ 
.enough beneath the Surface of the 
water, and kept from being deprefs'd 
by any incumbent water , i£;.Yyould be 

i^upportedby the fubjacent water. And 
this is that very thing that I am now 
to (hew by an Experiment. 
Let then the Brafs fcodyEF, be 
the cover of a brafs Valve ; 
Fig. 20. (as in the annexed figureO 

and let the VaU ebe fallned 

'With fome ilrong and clofe Cement 

CO 



to a Glafs pipe, O P, Topen at both 
eiids; and o!:' a competent length and 
widcilels. t or then the Body, E 
being the ui-dermon: pat t of the In- 
l^mitierit, and not flicking to any other 
part of ita will fall by its own weight 
if it bz not fupported. NoW then^ ty- 
ing a thred to a Button (that is 
wont to be made in the middle of the 
doors of Brafs valves) you muft;, by 
pulling tfiat (Iririg (ireight and up- 
wards, make the Body, E F, fluit the 
orifice of the Valve^as clofe as you can; 
fwhich is cafily arid prefcntly done. } 
Then thruiVmg theValve underwater, 
to the depth of a foot or more ; the Ce- 
ment and the fides of the Glafs, O T, 
Cwhich , reaches far above the top of 
the water XT) will keep the water 
from coming to beare upon the upper 
part of the body B f ; and confequent- 
ly the imaginary Surface, V IV, ( that 

pafles by the lower pare of the faid 

O body) 
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body) will 3 where it is contiguous there- 
unto, be prefs'd upon only by the pro- 
per weight of the body E F -* but in 
its other parts^ by the much greater 
weight of the incumbent water. So 
that, though you let go thertring, (that 
held the body, E clofe to the rell 
of the Inftrumeiit ) the faid body will 
not at all fmck, though there be no- 
thing but water beneath it to fupport 
it. 

And to manifeft that 'tis onely the 
preOure of the water, of a competent 
depth, that keeps the folid fufpended ; 
if you flovvly lift up the inllrument to- 
wards C X 2* ) the top of the water ; 
you {hall find, that, though for a while 
the parts of the Valve wiU continue u- 
nited, as they were before ; yet, when 
once it is rais'd fo near the Sarface, (as 
between the plain J K, and XT) that 
the fingle weight of E F, upon the fub- 
]4 cent part of the imaginary plain that 
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pafTes by it, is greater then tlie preflure 
of the incumbent water upon other 
parts Oi the fame plain ; that Body, 
being no more fupported as formerly, 
will fall down, and the water will get 
into the pipe^ and afcend therein, to 
the level of the External water. 

But if, when the Valve is firft thruft 
under water, and before you let go the 
thred that keeps its parts together, you 
thruft it down to a good depth, as to 
the Superficies 7(vS' : then, though you 
fliould hang a confiderable weight, as 
Lj to the Valve E F, (as I am going to 
riiew you a Tryal with a Mafly Cy- 
linder of (lone broader then the Valve, 
and of divers inches in length) the fur- 
plufage of prefiure on the other parts 
of the plain, V rr, ( now in 5") oves 
and above what the weight of the body 
E and that of the Cylindrical llone, 
L, to boot, can amount to^, on thsc 
part of the Surface which is contigu- 

O 2 OUS 



ous to the fald body E will be great 
enoagti to prcfs fo hard againll the 
lower part of the Valve, that its own 
weight J chough alTidied with that of 
the (lonC:, will not be able to dii joyne 
them. 

By which (to note that by the way) 
you may fee, that though, when two 
flat and polilVd marbles are joyn'd 
together, we find it is impoiTible to fe- 
ver them without force ; we need not 
have recourfe to zfu^a vacui^ to Ex- 
plicate the caufe of their Cohsefion , 
whilfl they are environ'd by the Aire, 
which is a Fluid not d.evoid of Gravi- 
ty, and reaching above the Marbles no 
body knows how high. 

And to evince. That 'tis only fuch 
a preiTure of the water, as I have been 
declaring, that can fes the Cohacfionof 
the parts of the Valve • if you gently 
lift it up towards the top of the water, 
you will quickly find the Brafs body, 

, EF, 
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E F, drawn down by the llone (L) that 
hangs at it ; as you will perceive by the 
waters getting in between the parts of 
the Valvej and afcending into the pipe. 

To which I Hiail only add^ what • 
you will quickly fee. That, in perfed: 
Conformity to our Doctrine, the pref- 
fure of the body, E F, upon the fub- 
jacent water, being very much increa- 
fcd by the weight of the ftone that 
hangs at it, the Valve needs not,as be- 
fore, be lifted up above the plain J 
to overcome the refillance of the wa- 
ter, being now enabled to do it before 
it is rais'd near fo high. 
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APPENDIX I. 

Containing an ^nfwer to fey>en Ohje^i^ 
ons^ profos'd hy a late Learned nter^ 
to eDincej that the upfer parts ofwa^ 
tcr prefs not upon the lower. 

AFter I hadj this Morrlng, made 
an end of reviewing the foregoing 
papers^ there came into my hands fome 
quedions lately publiih'djamong other 
things, by a very recent Writer of Hy- 
droitaticks. In one of which Quefti- 
ons, the Learned Author ftrongly de- 
fends the contrary to what has there 
been4n feme places prov'd, and divers 
places fuppos'd. 
The Author of thefe Erotemata 

adertS:, 
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alTertS, That, in confijient mteV, the 
upper farts do not gravitate or vrefs upon 
the lower. 

And therefore, I think it will be nei- 
ther ufekfsa nor improper , briefly to 
examine here the Arguments he pro- 
duces. Not ufelefs ; becaufc the Opi- 
nion he aflerts^ both is^ and has long 
been, very generally receiv'd 3 andbe- 
caufe too,. it is of fo great importance, 
that many of the Erroneous Tenets 
and Conclufions, of thofe that (whe-, 
, ther profededly or incidentally ) treat 
of Hydroftatical matters, are built up- 
on it. And not improper ; becaufeour 
Learned Author feems to have done 
his Reader the favour to fumme up 
into one page all the Arguments for 
his Opinions that arc difperfedly 
to be found m his own or others mens 
Books. So that in anfwering thefe, 
we may hope to do much towards 51 
fatisfaftory Decifion of fo important 

O 4 a 
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a Controvevfie, And , af ter wha t .vvc 
have already deliver'd, our Anfwers 
will be fo feafonable^ that they will 
not need to be long : The things they 
are built on having been already made 
outjin the refpedtive places whereto the 
Reader is reterr'd. 

O.ir Author then maintains , 
that 5 in Coitfiftent wacer , die Su- 
periour do not actually prefs the In- 
feriour parts^ by the {even following 
Arguments. 

OhjeU. I. Sayes he, Becaufe elfe 
the tnjeriour farts of the w^ter would be 
more denfe then the Superior , Jlnce they 
would he comprefs d and condens d hy the 
* ■ weight of them. 

Jnf. But if the CorpufcIeSjwhereoE 
water confills^be fuppos'd tobe perfect, 
ly folid & hard; the inferior Corpufcles 
may be prcfs'd upon by the weight of 
the fuperior^jwithout being com prefs 'd 
or condens'd by them. As it would 

happen 



happen jlf Diamond duft were lay'd to- 
gether in a tall heap : For though the 
upper partSjbeing heavy and foUdCor- 
paicles 5 cannot be deny'd to lean 
and piefs upon the lower ; yet thele, 
by realon of their Adamantine hard- 
nefsjWould net be therqby comprefs'd. 
And 'tis pofTible too, that the Cor- 
pufdes of water ^ though not fo per- 
tc(ftly hard, but that they may a little 
yield to an extream force, be folid e- 
nough not to admit from fuch a 
weight^as that of the incumbeiit water, 
(at leaft in fuch fmall heights as obfer- 
vatipns are wont to be made in,) any 
compreiTion, great enough to be fen- 
fible ; As, bcfides fomeTryalsIhavc 
formerly mention'd in another place, 
thofe made in the prefence of this 
Illullrious Company feem fufficiently 
to argue ; •vzz,. That water is not fen- 
fibly comprefTible ' by an ordinary 

force. And I find not , by thofe that 

make 
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make the Objection , that they ever 
took pains to try , whether in deep 
places of the Sea, the lowei? parts are 
not more condens'd then the upper : 
nor do I fee any abfurdity, that would 
follow from admitting them to be 

fo. « 

Ohjeci. 2. Oar Authors fecond Ar- 
gument is, Becaufe Divers feel not, k«- 
der watery the weight of the water that lyes 

ppon them, 

Jnf, But for Anfvver to this Argu- 
menti I (hall content my felf to make 
a reference to the enfuing Appendix, 
where this matter will be confidered 
at large ; and where, I hope, it will be 
made to appear, that the phjenomenon 
may proceed, partly from the firm 
Texture of the Divers body,and partly 
from the nature of that preffure which 
isexercis'd againftbodyes immers'din 
fiuids ; which,inthat cafe, (as to fenfe) 
prelfes every where equally, againft all 
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the parts of the body, expos'd to their 
Action. 

OhjeSi. 3. The third Argument is. 

That eon thejlightejl Herbs growing at the 
bottom of the water ^ and Jhooting up in it 
to a good height i are not opprefsd or Iay'd 
by the incumbent water. 

Jnf. But the Anfwer to that is eafie, 
out of the foregoing Doctrine. For the 
- Plants, we Ipeak of, fuft ain not the 
preflure of the water above them by 
their own flrength ; but by the help 
of the preflure of water that is be- 
neath: which being it felf prefs'd by the 
water that is( though not perpendicular* 
ly over it) fuperior to it, prefles them 
upwards fo forcibly, that if they were 
not by their Roots , or other wife 
faftned to the ground, they, be- 
ing in Jpecie lighter then water, 
would be buoy'd up to the top of the 
water, and made to float ; as we often 
fee that weeds do, which (loxms, or 

other 
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Bther accidents have torn from their 
native foyle. 

Ol?jeS{. 4. A fourth Objedion is 

this, 7hat a hearoy Body tyd to d firin^^ 
and let down under water , is fupported, 
and drawn out with as much eafe, as it 
would he if it had ne water incumbent on if, 
Tiayy with greater eafe ^ becaufe healpy 
hodyes wei^ lefs in water then out 
of It, 

Jnf. But an Account of this is eafie 
to be rendred out of our Dodtrine • For, 
though the water incumbent on the 
heavy body do really endeavour to 
make it finck lower, yet that endea- 
vour is rendred incffcftual, to that pur- 
pofe, by the equal prefl'ure of the water 
upon all the other parts of the Imagi- 
nary furface, that is contiguous to the 
bottom of the immers'd body. And 
that prefTure upon the other parts of 
that fuppos'd plain , being equal not 
only to the prefiure of the pillar of wa- 
ter, 
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tcvj but to that pillar ^ and to the 
weight of as much water as the im- 
mers'd body fills the place of • it mud 
needs follow. That not only the hand 
that fufteins the body^fliould not feel 
the weight of the incumbent water, 
but fliould be able to lift up the Body 
more eafily in the water , then in the 
aire. But though the preflure of the 
vyater incumbent on theftone can not, 
for the reafon a(rign'd;>be felt in the cafe 
propos'd-yet if you remove that water, 
( as in the Experiment brought for the 
proof of the laft Paradox, ) it will 
quickly appear by the preflure againfl: 
the lower part of the heavy body, 
and its inability to defcend by its own 
weight,when it is any thing deep under 
water; it will ( I fay >quickly appear, 
by what will follow upon the abfencc 
of the Incumbent water, how great a 
preflure it exercis'd upon the llone 
vvlulft it lean'd on it. . 
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OhjeB,^. The fifth Argument is 
pfopos-'d in thefe words , Becauje a 
Bucket full of water y is lighter in the 
neater y then out of it ; nor does weigh more 
when full within the water , then when 
empty out of it ; nay it weighs lefs, for 
the reafon newly a^ignci [ in the fourth 
Ob|e(^ion;) therefore the water of the 
bucket, hecaufe it is within water ^ does 
mtgraipitatCy nor conjeo^uently frefs down- 
wards y either the Bucket y or the water un- 
der the Bucket. This is the grand and 
obvious Experiment, upon which the 
Schools^and the generality of Writers, 
have vecy confidently built this Axiom: 

That the Elements do not gravitate m their 

f roper place ; and particularly , that 
water weighs not (. as they fpeak ) in its 
own Element. 

Jnf. What they mean by proper 
or natural place, I {hall not (land to ex- 
amine, nor to enquire whether they 
can prove, that water or any other fub- 

lunary 
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lunary body poflefles any place^but up- 
on this account, that the caufe of gravi- 
ty, or fome other movent, enables it to 
expel other contiguous Bodies (that are 
leis heavie or lels moved, ) out of the 
place they pofTefs'd before 3 and gives 
it an inceflant tendenciq, or endeavour 
towards the lowermoH; parts of the 
Earth. 

But as to the Example propos'd, its 
very eafie to give an account of it. 
For fuppofe J BCD, to be a Well ; 
wherein, by the firing E F, the Buc- 
ket is fufpended under water, and has 
itsBottom contiguous to the imaginary 
plain / Klf now we fuppofe the Bucket 
to confift only of wood, lighter then 
water, it will not only not prels upon 
the hand that holds the Rope at E,duc 
will be buoyd up,till the upper parts of 
the Bucket be above the top of the , 
water i becaufe the wood, whereof the 
Bucket is made, being lighter in fpecie 
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then water, the predure of the water 
in the Bucket and the rell: of the 
yvater iiicumbeiic on that, together 
with the weight of the Bucket it felf, 
mud neceilarily be unable to prefs the 
part H foftrongly, as the other parts 
of the imaginary plaine / K areprefs'd 
bv the weight of the meer water in- 
C'.imbent on them. But if, as tis ufual, 
the Bucket confuls partly of wood, 
partly of iron ; the Aggregate may of- 
ten indeed be heavier then an equal 
bulk of water : But then the hand,that 
draws up the Bucket by the Rope 
F By ought not , according to our 
Do(5trme, to feel the weight of a'.l the 
Bucket, much lefs that of the water 
contein'd in it. For though that aggre- 
gate of wood and iron, which we here 
call the Bucket, be heavier then fo 
much water ; yet it tends not down- 
wards with its whole weight, but only 
with that furplufage of weight, where- 

by 
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by it exceeds as much water as is 
qual to it in Bulk ; which furplufage 
is not wont to be very confiderabie* 
And as for the water in the Cavity , 
G^, of the Bucket, there is no reaion 
why it (hould at all load the hand at£, 
though really the water both in the 
Bucket and over it do tend down- 
wards with their full weight ; becaufe 
that the reft of the water, L /,and M 
do full as ftrongly prefs upon the reft 
of the imaginary SuperBcies / as 
the Bucket and the incumbent water 
do upon the part H : and confequently 
the bottom of the Bucket is every 
whit as ftrongly prefs'd upwards by the 
weight of the water, upon all the o- 
ther parts of the plain / K; as it tends ' 
downwards, by virtue of the weight 
of the Incumbent water, that is partly 
in the Bucket , and partly above it ; 
and fo thele prefliires ballancing one 

another , the hand that draws the 

P Rope 



Rope at E, has no more to lift up then 
the furplulage of weight, whereby 
the empty Bucket exceeds the weighc 
of as much water as is e quail in bulk 
(I fay^not to the Bucket as 'tis a hollow 
Inftrument, but) to the wood and iron 
whereof the Bucket confills. 

And becaufc this Example of the 
lightnefs of fil'd Buckets within the wa- 
ter has for fo many Ages gain'd credit 
to, if it have not been the only ground 
of:, the affertion , That water weighs 
not in its own Element, or in its proper 
place ; I fhall add (though 1 can fcarfe 
prelent it to fuch a company as this with- 
out fmiles ) an Experiment that I made 
to convince thofe, that were, through 
unskilfiilnefs or prejudice, indifpos'd to 
admit the Hydrollatical account I have 
been giving of the phaenomenon. I 
took then a round wooden Box, which 
I fubilituted in the room of a Bucket ; 
and C having fiU'd it with melted 

Butter, 



Butter, into which_, when it was coiv 
geal'd , fome fmall bitts of lead were 
put, to make it a little heavier then fa 
much water, ) I caus'd a fmall ftring 
of twin'd filk to pafs through two fmall 
holes, made in the oppofite parts of the 
upper edge of the box , and to be fuf- 
peuded at one end of the beam of a 
pair of Gold-fmiths Scales ; and then 
putting it into a veflel full of water, till 
it was let down there, . to what depth 
I pleas'd, it appear'd that not only the 
lead: endeavour of my hand would ei- 
ther fupportit , or tranfport tbarid 
fro in the water, or draw it up fb the 
top of it ; and this , whether the box 
were made ufe of , or whether the 
butter and lead alone, without the box, 
were fufpended by the filken ftring : 
but C to evince , that it was not , the 
ftrength of my hand. Or the fmallnels 
of the immers'd body , that kept me 
from feeling any confiderable refi- 

P 2 ftance) 



Cm) 

ftance^)! cad fome grains into the 
fcale that hung at the other end of the 
above mention'd Beame, and prefently 
rais'd the Lead and Butter to the fur- 
face of the water. So that unlefs the 
Schoolmen will fay that the butter & 
lead were in their own Element ; we 
mud be allow'd to think, that the eafie 
fuftentationj and elevation of the box, 
did not proceed from hence , That 
thofebodyes weigh'd not becaufe they 
were in their natural place. And yet in 
this cafe, the effect is the fame with 
that which happens when a bucket is 
drawing out of a well. 

And, to manifeft that 'twas the 
preffure of the water againfl the lower 

Cart of the furface of our fufpended 
ody^that made it fo eafie to be luppor- 
ted in the w^ter, or rais'd to the top of 
iti I (hall add,that though a few grains 
fuffic'd to bring the upper furface of 
the butter to the top of the water : 



(213) 

yet afterwards there was a confiderable 
weight requifite,to raife more & more 
of its parts above the waters furface ; 
& a confiderabler yet, to lift the whole 
body quite out of the water. Which 
is very confonant to our Dodtrine.For^ 
fuppofe the bucket to be at the part 
Nj half in and half out of the water : 
the hand or counterpoife^that fupports 
it in that pollure, mui\ have a far grea- 
ter ftrength then needed to fuftein itj 
when it was quite under water ; be- 
caufe that now the imaginary plain 
P ^ , pafling by the bottom of the 
bucket, has on its other parts but a 
little depth of water, as from LtoP, 
or M to and confequently the bot- 
tom of the bucket, H, will fcarce be 
prefs'd upwards above half as ftrongly 
as when the bucket was quite under 
water. And if it be raifed to 0, & con- 
fequently quite out of the water ; that 

liquor reacning no longer to the bottom- 

p 3 : of 



<)f the bucket jCan no longe^xontribute 
to if s fupportation ; and therefore a 
weight not only equal, but fomevvhat 
fuperiour to the full weight of the 
bucket, and all that it contains, (being 
all fuppos'd to be weighd in the aire,) 
will be neceflary to lift it clear out of 
the water. 

But to dwell longer on this fubjed: 
Cinnot bat be tedious to thofe that have 
been any thing attentive to the for-* 
mer Difcourfes. I proceed therefore 
to our Authors fixth Argument, which 

IS, 

OlfjeSi, 6. That Horfe-hairs , which 
are held to be of the fame gravity with wa- 
ter ^ kf.ep whatever place is qroen them in 
that Liquor^ nor are deprefs'd by the weight 
of the fuDer 'incumbent water, 

^nfw. Whether the matter of fadt 
be ft:ri(ftly and univerfally true, is fcarce 
worth the examining , efpecially fince 
we find the difference in point of fpe- 

cifick 



cifick gravity, betwixt moft Horfe-> 
haires, and mort: waters, to be inconfi- 
derable enough. But the phaenomenon, 
fuppofing the truth of it, is very eafily 
explicable, according to the Do(Strine 
above deliver'd. t or fuppofing in the 
laft Scheme the body, R, to be bulk for 
bulk exactly equiponderant to water 5 
'tis plain there is no reafon why that 
body (hould prefs the part vS", of the 
imaginary Superficies / K , either 
more or lefs then that part S would 
be prefs'd, if, the body being anni- 
hilated or remov'd, it were fucceed- 
ed by a parcel of water of )u(l the 
fame bulk and weight. And confe- 
quently, though all the water diredly 
above the folid R do really lean upon 
that body, and endeavour to deprefs it; 
yet that endeavour being refifted by an 
equal and contrary endeavour, thzt 
proceeds ( as we have been but too of- ' 

ten faine to declare ) froni the prefiure 

P ^ exercis'd 



exercis'd upon the other parts of the 
Superficies, / K, by the water incum- 
bent on them; the bod 7^, will be 
neither deprefs'd nor rais'd* And its 
cafe being the fame in what part of 
the water foever it be plac'd, provided 
it be perfe<ftly envirqn'd with that 
If-iquor ; it mufl: keep in the water 
(which in this whole Difcourfc we fup- 
pofe to bz Homogeneous as to gravity) 
the place you pleaie to give it. 

And, (to add That on this occafion) 
though Mathematicians have hitherto 
contented thcmfelves to prove, that in 
cafe a Body could be found or provi- 
ded, that were exactly equiponderant 
to water, it would retaine any alTign^ 
able place in it ; yet the Curiofity we 
had,to give an Experimental proof of 
this Truth, at length produc'd fome 
glafs Bubbles, which fome Gentlemen 
here prefent have not perhaps forgot, 
;bat were (by ^ dexterous hand we 
\i , em ploy 'd 



cmploy'd about it)fo exqulfitely pols'd, 
to the wonder of the Beholders^ to 
retain the places given themafometimes 
in the middle,fometimes near the top,& 
fome times near the bottom of the water 
(though that were Homogeneous^ for a 
great while,' till fome change of confi- 
dence or gravity in the water, or fome 
of its partSjmade the bubble rife or fall. 

The Application of this, to what 
has been objected concerning Horfe- 
hairs, being too eafie to need to be in* 
fifted on, there remains to be difpat- 
ched our Authors feventh and laft Ar- 
gument j which is this. 

Objeft. 7. That, otherwife , all the 
inferiour farts of the water would he in 
ferpetual motion ^ and perpetually expelled 

the Superior, 

Jnfw. But if, by the inferior parts^ 
he means, fuch portions as are of any 
confiderable bulk ; the Anfwer newly 
made to the lad objection (where we 

(hew'd 

• »- - • 
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fhew'd that the body, would retain 
its place any where in the water, and 
confcqucntly near the bottome) will 
fhew the invalidity of this Objection. 
And unlefs we knew of what bigncffe , 
and fhape the Corpufcles of water are, 
it would perhaps be to little purpofe 
to difpute how tar it may be granted, 
or may be true in the particles that 
water is made up df. Onely this I 
fhall add. That, whereas this Learned 
Authour mentions it as an abfurdity, 
that the lower parts of water (hould 
be in perpetual motion : And StevinM 
himfelf, in the beginning of his Hy- 
droftatical Elements, feems to me to 
fpeak fomewhat inconfiderately of this 
matter s and though, as I lately faid, 
I allow luch fenfible bodies, as thofe 
whofe gravity in water Writers are 
wont to difpute of, to be capable of 
retaining their places in water, if they- 
be in Jmie equiponderant to it : 'Yet I 

am 
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am fo far from thinking it abfurd^ that 
the inferiour Corpufcles of water 
fhould be perpetually in motion ; that 
I fee not how otherwtfe they could 
conftitute a Fluid body. That reftlefs 
Motion of their parts, being one of. the 
generalefl: Attributes of Liquors ; and 
being, in water^though not immediate^ 
ly to be feen, yet to be eafily difcoDerd 
by its Efle^s : As, when Salt, be- 
ing cafl into' water, the aqueous parts 
that are contiguous to it, and confe- 
quently near to the bottom, do foon 
carry up many of thl^ faline ones, to 
the very top of the water ; where, af- 
ter a while, they ^re wont to difclofe 
themfelves h little floating grains of a 
Cubical fhape, 

But, of this refllefs motion of the 
parts of Liquors having profeiTedly 
treated elfewhere already; 
I (hall add nothing at pre- '/J^^fSS 
lent : JBut rather take 

notice 
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iioticc of what our Authour fubjoyns 
to the laft of his Arguments, ( as the 
Grand thing which they fuppofe) in 
thefe words, liatio forro^ a friori, hujus 
fententu 'videtur effe, quia res non dici- 
tur grmtare nifi (fuatenus hahet infra fe 
Corm Iroius je in fpecie. The erro- 
nioufnefs of which conceit^ if I (hould 
now go about folemnly to evince ; I as 
well fear it would be tedious, as I hope 
it will be needlefs to thofe, that have 
not forgot what may concern this fub- 
ied in the former part of the now at 
length finiih'd difcourfe s and efpeci- 
ally where 1 mention thofe Experi- 
ments, which (how, That neither a 
(lone, nor Gold it felf, when plac'd 
deep under water, would fmck in it, 
if the Superiour water, that gravitates 
on it, did not contribute to its depref^ 
fion. 

I: 




APPENDIX II. 

Concerning the Beajon why DiloerSy and 
others who defcend to the Bottome of 
the Sea^ are not opprefs'd by the weight 
of the incumbent water » 

AMongft the difficulties that belong 
to the Hydroftaticksj there is one 
which is fo noble, and which does dill 
fo much both exercife and pofe the wits 
of the Curious J That perchance it will 
not be unacceptable, if to the former 
Experiments we add, by way of Ap- 
pendix, one that may conduce to the 
folving of this difficult problem ; t)iz*l 
Why men, deep under water, feel no 
inconvenience by the preflure of fo great 



a weight of water as they are plac'd 
under ? 

The common Anfwer of Philofo- 
phers and other Writers to this puzling ^ 
Queftion, is. That the Elements do 
not gravitate in their own proper pla- 
^ ces ; and fo, water in particular has no 
gratitation u pon water^nor confequent- 
ly upon bodies every way furrounded 
with water. ^But that this Solution 
is not to be adniitted, may be eafily ga. ^ 
ther'd from our proofs or the firfl; Pa- 
radox, and from divers other particu- 
larsj applicable to the fame purpof^, 
that maybe met with in the forego- 
ing papers. 

A famous VV riter, and, for ought 
I know, the R ecenteH; (except Monfieur 
TafchJ) that has treated of Hydro- 
ll;aticks, having rendred this Reafon of 
the Phienomenon. 

. - 4 

uperior farts of conjt^ent water 

(as he'fpeaks) firf/} not inferior ^ un^ 

Icfs 
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lefs beneath the inferior there he a Body 
lifter in fpecie then water and therefore, 
mce a humane Body is heaDier in fpccie 
then water , it is notprefs'dhy the incum- 
bent water ^ becauf ? this does not endeaDor 
to be beneath a humane Body,] He fub- 

joynsa contrary to his CuftomCa this 
confident Epiphonema^ aliam 

caufam hujus ret ajfgnant, errant altos 
decipiunt. 

But, by his favour, notwithftanding 
this confidence, I fliall not fcruple to 
feek another Reafon of the Phasnome- 
non. For I have abundantly prov'd,that 
(contrary to the Aflertion on which 
his Explication is built) theupper parts 
of water prefs againll the lower^ whe- 
ther a body heavier or lighter in fmie 
then water be underneath the low- 
er. And, the contrary of which being 
the «rf«To» ^}/t^/.t in this Controverfie , 
perhaps the matter may be fomewhat 
cleared, by mentioning here a diftindti- 
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on^ which I foinedmes make ufe o^. I 
confider then a body may be faid to 
gravitate upon another body in two 
I'enfcs. For fometimes it aftually fincks 
into, or gets beneath the body that was 
under it, as a fincking (lone gravitates 
upon water^ and which I call Vixvz- 
lentjor fuccefsful Gravitation-& fome« 
times it does not a^tually^ at leaft: not 
vifibly defcend, but only exescifes its 
gravitation by prelTing againll the fub- 
jacent bodv that hinders its defcent ; as < 
when a VVoman carries a Paile of wa- 
ter on her head, though the weight do 
not aftaally get nearer the Center of 
the Earth ; yet actually prelles with 
its whole gravity upon the Womans 
head, and back, and other fubjacenc ^ 
parts that hinder its adlual defcent ; 
and according to this Doctrine I can- 
not admit our Authors reafoning, that 
becaufe a mans body is bulk for bulk 
heavier then water, therefore the wa- 
ter 



ter does not endeavour to place its felf 
beneath it. For water^ being a heavy 
body^ derives from the caufe of its gra- 
vity, (what ever that be ) an inceflant 
endeavour towards the Center of the 
Earth ; nor is there any Reafon, why 
its happening to be incumbent on a 
body heavier m fpeaexhcn it felf^fliould 
dellroy that endeavour. And there- 
fore, though it may be faid that the 
water does not endeavour to place it 
felf beneath a huniane body, becaufe 
indeed an inan.' ate Liquor cannot pro- 
perly be faid to adt for this or any o* 
ther end ; yet the water being a heavy 
body, tends continually towards the 
lower part of the Earth ; and there- 
fore will get beneath any body that is 
plac'd betwixt it and that, ( without 
regard whether the inferior body be 
.heavier or lighter in fpecie then it lelf ) 
as far as the degree of its gravity will 
enable k ; nor would it ever reft, till 

Q it 
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it have reach'd the lowermoft parts of 
the Earthj if the greater ponderoufnefs 
of the earth and other heavy bodies did 
not hinder , ( not its endeavour down- 
wardsa nor its preQure upon fubjacent 
bodies, but only) its adtual defcent. 

This Learned Author himfelf tells 
us, (as well as Steipinus ^^nd others^that 
have written of the Hy droftaticks, una- 
nimoufly teach,) that if the bottom of 
a veflel be parallel to the Horizon, the 
weight of water^that refts upon it^is e- 
qual to a pillar of water, having that 
bottome for its Bafis, and for its height 
a perpendicular reaching thence to the 
uppermoft Surface of the water. Nor 
is it reafonable to conceive that there 
will be any difference in this preflure 
of the incumbent water, whether the 
bottom be of Deale that will fwimme, 
or of Box that will finck in water ; or 
to fpeak more generally, whether it be 
of Wood, in fpecie lighter then water, 

or 



or of Copper^ or fome other Metal,' 
that is in Jfecie heavier then it. And 
fince water^being not a folid Body, 
but a fluid, confifts (as other fluids) 
of innumerable Corpufcles , that , 
though extreamly minute^ have their 
own fi2:es and figures ; And fince the 
" preflure of water upon the bottom of 
a veflel is proportionate to its perpen- 
dicular height over the bottom • 'Tis 
manifeft, that the upper Corpufcles 
prefs the bottom as well as the lower ; 
whichj fince they cannot do immedi- 
ately, they muft do by prefling the 
intermediate ones. And I have al- 
ready fhown ( difcourfing one of the 
former Paradoxes,) that the Superi- 
or parts of water do not onely preffe 
thde that are diredlly under them, but 
communicate a preflure to thofe that 
are afide of them, and at a diftancc 
lirom them. 

And if it be obj eiSted, That water 

. O a endea-' 



endeavours to gee beneath a Bottome 
of Glafs Veilels, or other bodies hea- 
vier in fpecie then its felfj becaufe un- 
der that bottome there is aire, which 
is a body lighter in fveae then water : 
I.faya that this is precarious ; for the 
indifputable gravity of the water is a- 
lone fufficient to make it always tend 
downward S3 (though it cannot always 
move downwards) what ever body 

* - , 

be beneath it. And who can aflure the 
makers of this Objection, That there 
are not beneath even the bottome of 
Rivers, or of the Sea, Cvvhere yet they 
fay water is confident, and rerts as 
in its own place,] vaft fpaces repleni- 
(hed but with aire, fumes, oir fire, or 
fome other body lighter then water ? 
For, (not to mention that .the Carter 
fians take the Earth w? tread on,to be 
but a thin Cruft of the Terreftrial 
Globe, whofe infide, as farre as the 
Center^s replenilh'd with a fubtle fluid 
k _ matter J 



matter, like that whereof the Sunne 
confiftsj We know that in lome pla- 
ces^ as particularly at a famous Coal- 
mine in Scot land J there' ^are great Ca- 
vities that reach a gcx)d way urder 
that ground that ferves there for a bot- 
tome to the Sea : So that^ for ought 
thefe Obje<Sl;ors know, ev'n according 
to their own Do<ftrine/the water ev'n 
ill the Sea, may endeavour to get be- 
neath a body heavier i» fpeae then it 

felf. . yx - 

. But, for my part^ I cannot bup 
think y that , to' imagine the water 
knows, whether or no there be aire or 
fome lighter body then its felf beneath 
the body it leans on, and the fuperior 
parts do accordingly cxercife or fuf- 
pend their preffure upon the inferior ; 
is to forget that it is a heavy Liquor, 
and an inanimate Body. 

Another Solution there is of this 
Hydroftatical problem, we have been 

0.3 dif. 



'dlfcourfing of, which I met with in a 
Ptinted Letter of Morfieur Ves Cartes ^ ' 
in thefe terms. 

ne me^ 8ec. / rememher not what 
Second Tome veafon 'tis that StevinuS ihes, 
hurt 3 a. /^^/j" not the wetojot o f 

water i when one is meter it : hut the true 
one ts^ that there can no more of water gra- 
vitate uf on the body that is in it, or un- 
der its then as much water as could de- 
jcend in cafe that body left its place, 
V.rt -> , fo^ Example ; If there 

*^ were a Man m the Barrel , J3j 

that Jhould with his Body fo, fiof the holey. 
A3 <w to hinder the waters getting out, he 
would feel upon himself the wekht of the 
whole Cylinder of water y A B C, ^fi 
which I fuppofe the Bajis to be equal to 
the hole A ^ for as much as if he f mck. 
down through the hole, all the Cylinder 
of water would dejcend tooj but if he be 
a little higher^ as about B, /i? that he does 
no longer hinder the water from running 

out 



m at the JjoJe h ought not to feel any 
weight of the water which is o'Ver him, he- 
twzxt B and C, hecaufe tf he Jhouldde' 
f ^end toward A3 that water would not de^ 
fcend with hm^ hut contrarywife a part of 
the water which is beneath hm towards 
A, of equal hulk, to his Body, would af^ 
cendinto its place : f ) that in ftead of feel- 
ing the water to prefs him from the Top 
downward, he ought to feel that it buoys 
him upward from the hottome ; which by 
Experience we J ee. 

Thus far this fubtil Philofopher : 
for whofe Ratiocinations though I am 
wont to have much refpcdt , yet I 
mufl: take the liberty to confefs my 
felf unfatisfy'd with this. For have- 
ing already fufficiently prov'dj That 
.the upper parts of watex prefs the 
lowerj and the bodies plac'd beneath 
them, whether fuch bodies be lighter 
in fpecie then water or heavier ; we 
have fubverted the Foundation, upon 

Q_4 wnich 



which Monfieur DesCart^s's Ingenious^ 
though unfadsfadtory. Explication is 
built. And yet I add ex ahun- 
dtintiy That inpporing what he fayes. 
That in cafe the folid B fliould de- 
fcend towards the incumbent wa- 
ter would not defcend with it^ bat a 
part of the fubjacent water, equal in 
bulk to the fqlid, would alcend, and 
fucceed in its room • yet that is but 
accidental, by reafon of the l\einch- 
nefs and fuhiefs of the Vellel. And 
though indeed the Superior water cant 
not adtu ally defcend upon the depref- 
fion of the folid at '3, if, at the fame 
time while that body defccT.ds, an e- 
qual bulk of water fuccecds in its 
place : Yet both the folid about C\ 
and the water that fucceeds it, do, in 
their turns, hinder tlie defcent of the 
Superior water ; which therefore muft 
gra\icace upon which foever of the 
•two it be that actually comes to be 

: plac'd 
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"plac d dlredlly under it , if there be 
nothings before the difplacing of the 
folid, capable to take away the natu- 
ral gravity, upon whofe account the 
water, over B and does inoefl^ntly 
tend downwards. And though Mon- 
fieur Des Cartes does, not fo clearly ex- 
prefs himfelfe, whether he fuppofes 
the hole at ^ to be ftopp'd with fome 
other body, when the folid is plac'd a- 
bout B : yet, becaufe he is wont to 
,fpeak confiftently J prefume he means^, 
that when the folid is remov'd to B, 
the hole .at J is otherwife fuffici- 
ently llopp-d ; I lay then, that the 
reafon why the folid ^which^whilrt at 
fuflain'd a great pre flu re from the in- 
f> cumbent water, feels not the weight 
of it, when plac'd at 'B, is not that 

which Monfieur des Cartes gives , but 

this, That the folid being environ'd 
with water,the fubjacent water does (as 
we have often had occafion to iiianifeft) 
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prefs it upwards, full as ftrongly ( and 
fomevvhat more ) as the weight of the 
incumbent water prefles it downwards; 
So that a mans body, in (lead of fmck- 
ing, would be buoy'd up ; if, as it is a 
little heavier, it were a little lighter in 
fpecie then water. Whereas, when the 
folid was that alone which cover 'd and 
ftop'd the hole, there was a manifeft 
Reafon why it (hould he forcibly 
thruft downwards by the weight of the 
incumbent water B C. For,in that cafe, 
there was no water underneath it at 
to fupport the folid ; and, by its pref- 
fure upward, to enable it to refift fo 
great a weight. 

And this, (to hint that upon the by) 
may perchance help us to guefsat the 
f eaibn of what Geographers relate of 
the Lake Jffhaltites in judaa^ ( in cafe 
khe matter of fadt be true,) That this 
dead Sea ( as they alfo call it ) will not 
futfer any living creature to fmck in 

It, 



it. For the Body of a Man ( and for 
ought we know of other Animals^ ) is 
not much heavier in ffecie then com- 
mon frerti water ; Now if in this Lake 
(that ftands where Sodom and Gomorrah 
did, before thofe impious Regions 
were deftroy'd by fire from Heaven^) 
we luppofe , (which the nature of the 
Sfoyle 5 and the Sacred Story makes 
probable enough -> That the water a- 
bounds with Saline or Sulphurous 
Corpufcles ; C the former helping the 
later to auociate with the water, as we 
fee in fope confifting of fait and oyle, 
and in Chymical mixtures of Alcalis 
and Brimltone difToluble in water ) the 
Liquor may have its gravity fo aug- 
mented, as to become heavier in fpecie 
then the body of an animal. For I nave 
learned of a Light Swimmer, that he 
could hardly begin to Dive in fait wa- 
ter, though he eafily could in frefh. 

And 'tis npc difficult to make a Brine 

or 



or Lixirium ( which are but Solutions 
of fait in water, ) heavy enough to keep 
up an egg from fmcking. And, not on- 
ly barely by diflolving a metalline body 
in a faline Menjlmum^ without ocher- 
wife thickning the Liquor , 1 have 
brought folid pieces of Amber it felf to 
fwim upon it : but I have try'.d that 
certain faline Solations, which I elfe-' 
where mention ; ii^y, and adiftill'd Li-; 
quor, ( I us'd defleam'd oyle of Vi- 
triol ) without any thing diftol v'd in it, 
would do the fame thing; by reafon' 
of the numerou S3 though minute, Cor-- 
pufcles of fait and lulphur , that, it a-'- 
bounds with. 

iTJiere remains but one folution- 
mor^'of our Hydroftatical probleme, 
that 1 think worth mentioning, and that 
is given by the Learned Stevinus in i 
thefe words, 

Omni prejju c^uo Cbrpus ddlore ajjicitur, 
fars alioj^uA Corporis luxatuf^ fed ijla 

frejjti 



fre^u nulla Corf oris fars luxatur^ ijloigi^ 
tur prej^u Corpus dolore nullo ajjlcitur. 
J^umptio fyll^^gifmi mamfejla ejl^ nam fi 
fars aliqua^ ut caro^ f annuls j humor ^ aut 
auodlihct denioi' mem- . ' „ j a . t u 
brum luxaretur ^ in 4- 
lium locum concedat 
veceffe e^et : at qui lo- 
cus tile non eji extra 
Corpus ; cum aqua un- 
dtquaque aquali prejjli 
circumfufa Jtt^C quod 
loero pars ima^ per 1 1. 
yro pojtti onem Hydro - 
Jlaticorumj paulo Da- 
iidius prematur [upe- 
fiori^ id hoc ca f % nul- 
lius momenti ejl^ quia 
tantula differentia par- 
tem nullam fua Jede 
dimoipere potejl) neque 
Item intra tpf ^mCorpus 
concedit^cum ijiic Cor- 
j^ore omnia oppleta 
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Sed Exemplo clarius its 
intelligcs.cfto ABCD aqnsh 
cnjks ftuidum 
D C%in quo fo' Fig* 2|« 
ramen E ha- 
heat Eptftomitim fibi infer'- 
tum^ cut Dorfo incumbdt 
HomoF^Qjid cum ita fint^ 
dqus pondere ip/i inftdrnte 
nulla pars Corporis luxari 
poteritj cum aqua^Mt diHum 
eft y undiqkaque aqualiter 
urgeat. 

Si vero ejus verttatem 
explorare libeat^ eximit9 
Epijlsmiuniy tumque tergum 
nulla re fult\imfuftinebitur^ 
utin locis cdterit^ ideoque 
iftic tanto freffu affkietur^ 
quantus tertio exetnplofc 
cunda propofitionis hujus 
demonflrarui eft : vid. 
quartern efficit columra a* 
quea ciqits Baps fft fora* 
men £, altitudo autem ea^ 
dem qua aqua ipft infideti' 
tis. Q^o exemplo fropofiti 
Veritas manifefle desla- 
ratur. 



jlnty utide jtnqula Mrtes fingulis mrtibus 
amahter reji^unty nam(^ue aqua undiqua" 
que eadem ratione Corpus totum circum- 
pitt, ^are cum locus is nec intra^ nec ex* 
tra Corpus fit ; abjurdum^ imo tmpojjihiie 
fuerit^ partem uliam f uo loco emovert ^ideo" 
que nec Corpus hic a^citur dolore. 

This Solution of St evi?: us ^ I effteem 
preferrible by farr, to thofe that are 
wont to be given of this difficult Pro- 
bleme: But yet, the Pharnomenon 
feems to me to have llill fomewhat in 
it of ftrange. 'Tis true^that if the Que- 
llion were only that which fome put, 
Tfizj. Why the body of a Diver , when 
it is near the bottom of the Sea , is not 
prefs'd down by fo vafl: a weight of 
water, as is incumbent on it ; It might 
be rationally anfwer'd , That the 
weight of fo much water, as leans up- 
on the body , is not futlein'd by the 
force of the body it felf, but by that 
of the water which is uuder it, For^ 



by the Experiments and Explications, 
we have annexed to fome of the forego- 
ing Paradoxesjit appears,That the fub- 
jacent water , by its preffure upwards, 
is able, not only to fupport the weight 
of the incumbent water, but fofarto 
exceed it, that it would not only fup- 
port the immers'd body , and the in- 
cumbent water, but.buoy up the body, 
if it were never fo little lighter in fpecie 
then water. And as for what Sterpinus 
infinuates. That, when the water 
predes the body every way, that pref- 
fure is not felt, though it would be, 
in cafe it prefs'd upon fome parts, and 
not upon others 5 I am of the fame o- 
pinion too • and, to prove it , (hall not 
make ule of the example he propofes, 
iri the words immediately following 
thofe of his, I juft now recited : cFor I 
doubt , that example is rather a fup- 
pofition, then a try'd thing ; ) but by 
an Experiment which may be eafily 

made 



nude, and has diverfe times been fo, in 
oarPaeum.itical Engine. For, though 
the aire be a heavy fluid, and though, 
wfiilfticuniformely prefles the whole 
fuperficies of the body, we feel not the 
preflure of it. And though, for this 
reafon, you may lay the palm of your 
hand upon the open orifice of a fmall 
brafs Cylinder, apply'd to the Engine 
in i\ead of a Receiver, without any hurt j 
Yet when, by pumping, the aire that 
was before under the palm of yourhand, 
is withdrawn, and confequently can r.o 
longer help to fupport your hand, a- 
gainll: the preflure of the external and 
incumbent aire ; the external aire v^ill 
leanlo heavy upon the back of your 
hand , that you will Imagine fome pon- 
derous weight is lay'd upon it. And I 
remember .by fuch an Experiment , I 
have not onely had my hand put to 
much pain, but have had the back of it 
fo bent downward, as if it were going 
to be broken. But 
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But though fuch confiderations, as 
thefe, may much lelTen the difficulty 
of our phsenomenon^whofe caufc is in- 
quired into; Yet flill it feeras fomc- 
what odd to me, That ( fince 'tis evi- 
dent from the nature of the thing , and 
by Steipinus's his confeflion, that there 
is a vaft preflure of water againft every 
part of the body,whof(e endea vou r tei;ds 
inward,) fo exceedirigly forcible a 
preflure , (which thrufts, for inftance, 
the Mufcles of the Arms and Thighs 
againft the Bores, the Skin and Flefti 
of the Thorax againft the Ribs, ) 
(bould not put the Diver to any fenfi- 
ble pain ; As 1 find not ( by one that 
I examin'd ) that it dos ; ( Though this 
man told me , he ftay'd a good while 
at the depth of betwixt 80 and 100 
foot under the Sea water , which is 
heavier then frefh water For, that 
which Stevinuis Explication will only 
(howiSjThat there muft be nomani- 
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fefl: diflocation of the greater parts of 
the Body 3 whereas ' tite - bare com- 
preflidn of two fmall parts^ one agahill 
another J is fdffitient to produce a fenfe 
ofpaiil. 

But it feems, the Texture of the 
bodycs of Atiimals is better able to 
refill the preffure of an every way 
ambieiit fluid , then, if we were not 
taught by experience, wefliould ima- 
gine. And tfiereforc, to fatisfie thofe 
that c fecluding the Queftion about the 
fenie' cirf" pain, ) ^ think it an abundantly 
lufficient Arguinent, (to prove, that 
bodyes immef^d undet^u'ater , are not 
cornprefs'd byltj) That 'Dmrx are 
not opprefs'<i , and ev n crufn'd- by fo 
vaftaload of vv^ter, (aiTJounting^ by 
Steyinus^s c^:i*nputation , to many 
thdlifandsof pouYids ; as is incumbent 
on^hem. We will add,thac thoiigh an 
.Experiment, prdpds'd by Monfieur 
Pafchitl to this purpofe , Were fuch^ 

that 
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that at firft fight 1 faid that it would 
not fucceed, ( and was. not upon tryal 
miftaken in my conjecture; ) yet it 
gave me the occafion to make another, 
which will, ,1 .hope, full^ make out the 
thing I defign'd it for. . 

The Iiig^riious, jVIorifieur Tafchal 
would perfwade his Readers, that if 
into a glals Vellel, with luke-warni 
water in it, you caft aflie ; and, by a 
Rammer, forcibly prefs that water , 
you (hall not be able tokill ^ or hurt the 
flie. V Vhich, fay s.h$, will live as well j 
and walk up and dovvli as lively , . in 
luke-warmewater,'asin ,the aire.. But, 
upon tryal with a (Irong flie , the Ani- 
mal was ( as we expedted,) prefently 
drowned, add fo made movel efs, by the 
luke-warm water. 

Wherefore we fubilituted another 
Experiment, that we knew would not 
only fucceed, (as you will prefently fee 
it will doj) but teach us how great a - 
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reifure the included Animal muft 
ave been expos'd to. We took then 

a lomewhat (lender Cylin- 
Fig. 24. drical pipe of Glafs , feal'd 

at one end, and open at the 
other 5 and to this we fitted a Ram- 
iner, which [by the help of fomc 
thongs of foft leather, that were care- 
fully wound about it ) did fo exactly 
fill the pipe that it could not eafily be 
mov'd to and fro ; and would fuffer 
neither water, nor aire, to get by be- 
twixt it, and the internal furface of the 
Glafs. We alfo provided fome fmall 
Tad-poles ( or (rjrwO about an Inch 
long or lefs ; which fort of Animals 
we made choice of before any other, 
partly becaufe they could ,by reafonof 
their fmalnefs, fwim freely to& fro in 
fo little water as our pipe contain'd^ & 
partly becaufe thofe Creatures , being 
as yet but in their Infancy, were 
more, tender , and, confequenily , far 

more 
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more cxpos'd to be injur'd by coni- 
prefTion, then other Animals of the 
lame Bulk, but come to their full age 
and growth, would be, ( as indeed fuch 
young Tad-poles arefo foftand ten- 
der,that they feem^in comparifon to the 
bigger fort of flies, to be but organiz'd 
Gelly.") One of thefe Tadpoles being 
put into the water, and fome Inches 
of aire being left in the pipe, for the ufe 
anon to be mention'd ; the water and 
aire, and confequently the Tadpole, 
wTre by the intrufion of the plug or 
rammer, with as great a force as a man 
was able to imploy, violently com- 
prefs'd i and yet, though the Tadpole 
leem'd to be comprefs'd into a little 
lefs Bulk then it was of before j it 
fwom freely up and down the water- 
without forbearingfometimes to afcend 
to the very top , though the Inftru- 
ment were held perpendicular to the 
Horizon. Nor did it clearly appear to 
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u§,That the little Aniraal was injur d 
by this compreilion ; and moil mani- 
feft it is, he was not crufh'd to deaths 
or fenfibly hurt by it. 

And having repeated this Experi- 
ment feveral times j& with Tadpoles of 
differing ages s we may, I prefume,fafely 
conclude. That the Texture of Ani- 
mals is foftrong, that^though water be 
allowed to weigh upon water, yet a 
Diver ought not to be opprefl: by It ; 
Since, whether or no water weighs in 
\Yater, 'tis manifefl: that in our Experi- 
ment, the water, and confequently the 
Tadpole, was very forcibly by an Ex- 
ternal Agent comprefs'd betwixt the 
violently condens'd aire, and the ram- 
mer. And, by the notice we took of 
the quantity of aire before the com- 
preflion began, and that to which it 
was reduc'd by compreflion ; The mo- 
dcrateft eftimate we could make, was, 
That it vvas reduc'd into an eighth ^ or 

tenth 
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tenth part of it's former fpace; and fo 
(according to what we have elfwhere 
prov'd D thepreflure that was upon the 
aire, ( and confequently upon the wa- 
ter 3 and the included Tadpole,) was 
as great as that of a Cylinder of wa- 
ter of above 2co if not 300 foot high. 
And yet all this weight being unable 
to opprefs, or fo much as manifertly 
to hurt, the tender Tadpole (which 
a very fmall weight would fuffice to 
have crufh'd, if itprefl: only, upon one 
part of it, and not upon the other ) we 
may thence learn the Truth of what 
we have been endeavouring to evince : 
That though water be allowed to prefs 
againrt water, and all immers'd Bodys ; 
yet a Di'Ver may very well remaine un- 
opprefs'd at a great depth under water, 
as long as the prefTure of it is uniforme 
againft all the parts expos'd there- 
unto. 
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